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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
RESEARCH MEMORANDUM 

THE STATIC LATERAL AND DIRECTIONAL SUBSONIC AERODYNAMIC 
CHARACTERISTICS OF AN AIRPLANE MODEL HAVING 
A TRIANGULAR WING OF ASPECT RATIO 3 
By Howard F. Savage and Bruce E. Tinling 

SUMMARY 


An investigation has been conducted to determine the effects of 
vertical-tail location and size on the subsonic aerodynamic characteris- 
tics of a model having a triangular wing. The wing had an aspect ratio 
of 3^ ^ NACA 0003 . 5-63 section in the streamwise direction, and plain, 
trailing-edge ailerons. The wing was attached to the fuselage in either 
a mid or hl^ position and an unswept horizontal tail was located on the 
fuselage center line. Two vertical tails were tested which had areas of 
26.7 or 20.3 percent of the wing area. Each vertical tail vas equipped 
with a rudder and had a geometric aspect ratio of 1 . 5 ; a taper ratio of 
0.l6^ and 5^^ of sweepback of the leading edge. Each vertical tail was 
tested at two different tail lengths. The wind-tunnel tests were con- 
ducted at a Reynolds number of 2.5 million at Mach numbers from 0.25 to 
0.95. 


The directional stability diminished markedly at high angles of 
attack. The directional stability for a given tail volume was greater 
for the mid-wing than for the high-wing configuration because of more 
favorable wing-tail interference. It was found that the contribution of 
the vertical tail to the directional stability of the fuselage -tail com- 
bination at zero angle of attack could be estimated from existing methods. 
The variation of rudder effectiveness with either angle of attack or 
sideslip was small. The ailerons were found to provide adequate lateral 
control. Differential deflection of the two halves of the horizontal 
tail to provide lateral control was found to be relatively ineffective. 


IRTRODUCTIOR 


Research has been undertaken in the Ames 12-foot pressure wind 
t\innel to investigate the aerodynamic characteristics of an interceptor- 
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type airplane model having a triangular ving with an aspect ratio of 3. 
Results of this investigation pertaining to the effects of horizontal- 
tail location and size and to the effects of trailing-edge flaps have 
been presented in references 1 and 2. 

The present part of the investigation was conducted to evaluate the 
effects of vertical-tail size and location on the lateral and directional 
stability. The separate contributions to the directional and lateral 
stability of the wing-fuselage combination, of the vertical and horizontal 
tails, and of mutual wing- tail interference were evaluated. The rudder 
effectiveness and the lateral-control effectiveness of trailing-edge 
ailerons and of differential deflection of the horizontal tail were also 
measured. The tests were conducted at Mach mmibers up to 0.95 at a 
Reynolds number of 2.5 million. 


NOTATION 


Figure 1 shows the sign convention used for presentation of the data. 
All control-surface deflections are measured in a plane perpendicular to 
the hinge or pivot line of the control surface. The coefficients and 
symbols are defined as follows : 

v2 


A 

b 


aspect ratio, -g- 

span 

chord 


Cy 

Cn 


mean aerodynamic chord 
lift 


lift coefficient , 


qSw 


pitching-moment coefficient, E^tching^moment 


lateral-force coefficient. 


lateral force 
Q-Sw 


yawing-moment coefficient, moment 

qSwbw 


'I 


rolling-moment coefficient, — - moment 


it 


incidence of the horizontal tail with respect to the wing 
chord plane, deg 
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(it )av 

Ait 


K, 


■n 


M 

n 

P 

<1 

R 

S 

V 

X,Y,Z 



average incidence of the horizontal tail surfaces, deg 

difference between angles of incidence of the horizontal-tail 
surfaces, positive to induce positive rolling moment, deg 


wing-tail interference factor. 


AaCnp 


Cn, 


P/vh 


a = 0^ 


vertical-tail length, longitudinal distance from moment 

®v 

center 0.375 Cw "jj" 

free-stream Mach number 

fuselage length 


fineness ratio, — 

maximum fuselage diameter 

rolling velocity, radians/sec 
free-stream dynamic pressure 

Reynolds number based on the wing mean aerodynamic chord 
area 

free-stream velocity, ft/sec 

orthogonal coordinates with origin on the fuselage center 
line at 0.375 l) 


Zv 

cyp 

Cnp 

CZb 
Oy, 
ayh 


P/vh 


perpendicular distance from fuselage center line to -jj- 
/A0y\ 

\^APya = constant 

Ap ya = constant 
■ 

AP ya = constant 


^^Pjfvh \ ^P^f 


lift-cvirve slope of vertical tail in combination with horizontal 
tail and fuselage, at zero angle of attack; based on vertical- 
tail area 
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'-’r 

A8a 

AiCy^ 

^iCjig 

AiCj 

AaCy^ 

AaCn^ 

AaCj- 


PJ 


angle of attack corrected for tunnel -wall interference, deg 
geometric angle of attack, deg 
angle of sideslip, deg 

factors lised in equations (5), (6), and (7) to account for the 
effects of angle of attack on the tail contribution to the 
stability derivatives of the fuselage-tail combination, 

Tly = T]^ = = 1.00 when a = 0° 

rudder deflection, deg 

difference between the deflections of the right and left 
aileron, positive to induce positive rolling moment, deg 

wing -fuselage interference factors; that is, 

- (%X - 

increments in stability derivatives caused by wing interference 
on the tail effectiveness; that is. 


AeCyp = 




fvh “ Wf J 


Subscripts 


w 

f 

V 

h 

e 


wing 
fuselage 
vertical tail 
horizontal tall 
effective 


MODEL 


The geometry of the model is shown in figixre 2 . The wing had an 
aspect ratio of 3 and an MCA 0003 . 5~63 section in the streamwise direc- 
tion. Two vertical tails were tested which had areas equal to 20.3 and 
26.7 percent of the wing area. Each vertical tail had a geometric aspect 
ratio of I.5, a taper ratio of 0.I6, a thickness -chord ratio of 0.035 in 
the streamwise direction, and of sweepback of the leading edge. Each 
vertical tail had a rudder with an area equal to about 10 percent of the 
vertical-tail area. An vinswept horizontal tail with an area equal to 
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21.9 percent of the wing area and an aspect ratio of was located on the 
fuselage center line. The fuselage was designed to permit the tail to be 
placed about 0,k^ or 0.60 wing semispains behind the moment center and to 
permit the wing to be placed either in a mid or high position. Further 
pertinent geometric details are given in table I, and tail lengths^ vol- 
umes, heights, and sizes are given in table II. 

During the tests to evaluate the static directional and lateral sta- 
bility, the wing was not equipped with ailerons. (See fig. 3.) At the 
conclusion of these tests, plain trailing-edge ailerons were installed 
which had a total area equal to 6.7 percent of the wing area. The ailerons 
were supported by external brackets and were not sealed. 

The components of the model were machined from solid steel and were 
designed to permit tests of the fuselage alone or in combination with any 
of the other model components. Forces and moments were measured with a 
four-component strain-gage balance enclosed within the model body. When- 
ever six components were desired, it was necessary to rotate the balance 
90° about the longitudinal axis of the model eind make a second test. The 
model was mounted on a bent sting which permitted the model to be tested 
through a range of angles of attack at either 0° or -6° of sideslip. 

(See fig. 3-) By rolling the model 90° with respect to the sting, tests 
could be made through a range of angles of sideslip at either 0° or 6° 
angle of attack. 


TEST PROCEDURE 


Tests were first conducted to establish that the model was symmet- 
rical and that the variation of Cy, Cn^ ^<3. with angle, of sideslip 
was approximately linear. With these factors established, further testing 
to evaluate the static lateral and directional stability derivatives was 
limited to varying the angle of attack at an angle of sideslip of about 
-6°. The lateral and directional stability derivatives were then evalu- 
ated by simply dividing the measured coefficient by the angle of sideslip. 

Tests at zero sideslip were conducted to evaluate the lateral-control 
effectiveness of the ailerons and of differential deflection of the two 
halves of the horizontal tail. Tests to evaluate the rudder effectiveness 
were conducted both with variable sideslip at about 6° angle of attack and 
with variable angle of attack with zero sideslip. 

The incidence of the horizontal tail was -1.6°, except dviring the 
tests to determine its effectiveness as a lateral-control device. 
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CORRECTIONS TO DATA 


The measured angle of attack and angle of sideslip have been cor- 
rected for static deflection of the balance and sting. No corrections 
were added to the angle of attack to account for the induced effects of 
the tunnel walls resulting from lift on the model. This correction has 
been calculated by the method of reference 3 and is equal to an increase 
in the angle of attack of 0.3 Cl. Corrections to account for the induced 
effect of the tunnel walls on the measured lateral force ^ yawing moment^ 
rolling moment^ and pitching moment were negligible. 

The data have been corrected by the method of reference k to account 
for the effects of constriction due to the tunnel walls . At a Mach number 
of 0.90^ this correction amounted to an increase of about 1 percent in the 
dynamic pressure. 

The effect of interference between the model and sting support which 
could influence the measured forces and moments^ particularly those due 
to the horizontal and vertical tails ^ is not known. It is believed that 
the main effect of the sting on the chord force was to alter the pressure 
at the base of the model body. Consequently^ the pressure at the base of 
the model was measured and the chord force adjusted to correspond to a 
base pressure equal to free-stream static pressure. 


RESULTS 


Results are presented in figures ^ and 5 vhich illustrate that the 
forces on the model at zero angle of sideslip were^ in general^ symmet- 
rical with respect to the plane of symmetry for angles of attack less 
than about 20^, and that the variation of Cy^ and Cl with angle of 
sideslip was approximately linear. The capacity of the balance component 
used to measure lateral force was large compared to the lateral forces 
since the component was designed to measure normal force. As a result^ 
the accuracy of the lateral-force measurements was limited as is illus- 
trated by the scatter in the lateral-force data. Data showing the effect 
of sideslip on the lift and pitching moment are presented in figure 6. 

The results of the tests to evaluate the static lateral and direc- 
tional stability derivatives have been tabulated in table III. Sufficient 
data to illustrate the effects of the various components of the model on 
the static lateral and directional stability have been presented in 
figures 7 through 10^ and the effect of tail size^ tail lengthy wing 
height^ angle of attack^ and Mach number are summarized in figures 11 
through 17* 
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The results of tests to evaluate the lateral-control effectiveness 
of plain ailerons and of differential deflection of the two halves of the 
horizontal tail are presented in figures l8 through 22, Some of the 
results of tests to determine the effectiveness of the rudder are pre- 
sented in graphical form in figures 23 through 25- The remainder of the 
results pertaining to rudder effectiveness can be found in table IV. 


DISCUSSION 

Lateral and Directional Stability Characteristics 


Method of analysis .- The data obtained during this investigation 
permit the static directional and lateral stability for the complete model 
configurations to be analyzed in terms of the separate contributions of 
the tail and wing-fuselage combination plus an interference factor. This 
analysis is similar to that presented in reference 5 except that the 
method of testing in the present investigation did not permit evaluation 
of the wing-fuselage interference factors AiCyp^ AiCnp> and AiCjp. 

The static derivatives of the complete model can be expressed as 


(%)vrfyh ' (%Xh * 

(°”p)wfvh ■ ^ 

" ("'P)vh ^ 

It is convenient to rewrite equation (2) in the following form: 



The contribution of the vertical tail to the lateral and directional 
stability of the fuselage-tall combination can be expressed as 





( 6 ) 
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= ayjj I S. 




sin a - 


COS aj 




( 7 ) 


where a^jj is the effective lift-curve slope of the vertical tail in the 
presence of the fuselage and horizontal tail when the model is at zero 
angle of attack. 


Complete model .- The data obtained with variable sideslip at an 
angle of attack of about 6° (fig. 5) show that the effective dihedral 
was positive and that the tail provided directional stability at angles 
of sideslip up to at least l 4 ° at Mach numbers up to 0 - 95 . The effect of 
sideslip on the lift and pitching moment was small. (See fig. 6.) 

The. effect of wing height on the variation of Cy^^ Cnj3, and 

with angle of attack for the complete model with the largest tail volume 
is shown in figure 7. For either wing height, the directional stability 
diminished at the higher angles of attack and the effective dihedral 
diminished above an angle of attack of from 2° to depending upon the 
Mach number. Moving the wing from the fuselage center line to 0.10 b ^^/2 
above the center line decreased the directional stability and Increased 
the effective dihedral. 

Wing-fuselage combination .- Data obtained with the tail removed are 
presented in figure 8. As would be anticipated, the wing-fuselage com- 
bination was directionally unstable. A comparison of figures 7 8 

indicates that the abrupt reduction of the effective dihedral of the com- 
plete model between angles of attack of about and 8° was caused by the 
wing-fuselage combination. Increasing the wing height increased the 
effective dihedral of the wing-fuselage combination at Mach numbers 
greater than 0.25 but caused very little change in the directional 
stability . 

The effect of Mach number on the stability derivatives of the wing- 
fuselage combination at an angle of attack of 0^ is shown in figure 11. 
Increasing the Mach number had no significant effect on either the direc- 
tional stability, Cnp., or the lateral-force derivative. Gyp. The effective 
dihedral, for the high wing position increased markedly with Mach 

number as did' the parameter, 8Cjp/8a, for either wing position. It should 

be emphasized, however, that the data shown in figure 11 are for an angle 
of attack of 0° and the variation of Cjp with angle of attack became 

nonlinear at angles of attack above about 3° (fig. 8). 

Fuselage -tail combination . - The lateral and directional stability 
characteristics of the fuselage alone and of the fuselage -tail combination 
are shown in figure 9. Data which illustrate the end -plate effect of the 
horizontal tail are presented in figure 10. 
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The contribution of the vertical tail to the lateral and directional 
stability of the fuselage-tail combination at zero angle of attack is pre- 
sented as a function of Mach number in figirre 12 . The estimated value of 
this contribution calculated from information presented in references 5, 

6 , 7 , and 8 is also shown in figure 12 . The calculation is based on deter- 
mining the effective aspect ratio of the vertical tail in the presence of 
the fuselage from reference 5 £uid the end-plate effect of the horizontal 
tail from reference 7. The lift-curve slope avh corresponding to the 
resulting aspect ratio was evaluated by the method of reference 6 and cor- 
rected for the effects of compressibility by the method of reference 8. 

Equations (5), (6), and (7) were then used to calculate C^”^Xh^ 


and 


f C, 1 . This method afforded a reasonable estimation of ( Cn„ ) 

V ^P/vh ^ 


and consistently overestimated ^Cyp 


• Similar agreement 

^PAh V^t^Ah 

between estimated and experimental results is indicated in reference 9 
for a tail assaably different from that tested during the present 
investigation . 


The factors given in references 5 and 7 for determining the effec- 
tive aspect ratio are empirical and were determined from experimental 
yawing-moment results with the ass\miption that the center of pressure of 
the vertical-tail load was at Cy/h. The effective aspect ratios evalu- 
ated from the yawing-moment results of the present investigation agree 
well with the values estimated from references 5 and 7. (See fig. I3.) 


It is apparent, then, that the overestimation of (^^pj ^ been 

due to the center of pressure of the vertical-tail load lying behind its 
asstimed location Cy/h. 


The effect of angle of attack on the parameters 




Cn 


vh 


vas evaluated in terms of the factors tjy and ■qj^, respectively. These 
results, which axe presented in figure l 4 , indicate a reduction in the 
contribution of the tail to the directional stability of the fuselage- 
tail combination at high angles of attack except at a Mach number of O.9O 
where the factor % was about 1.0 at angles of attack greater than about 
12 °. In general, however, the decrease in the factor with increasing 

angle of attack became more severe with increasing Mach number. At a Mach 
number of 0 . 95 , the value of % was about O.7O at an angle of attack of 
10 °. For a given Mach number, the variation of the factor t]y with angle 

of attack was similar to that of tIj^. 
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A direct evaluation of the factor TI2 from the experimental results 
is not practical since the value of the expression sin a - — cos 

\Pw bv J 

approaches zero at an angle of attack of between 10° and l8° thereby- 
yielding meaningless values of (See eq. (7).) It is stated in ref- 
erence 5 that the value of is usually found to be 1.00. The experi- 

mental resTolts of the present investigation also indicate this to be 
approximately true* This is illustrated in figure 15 where the experi- 
mental variation of ^ with angle of attack is compared with the 

variation calculated from equation (7) with set equal to 1.00. 

giterference between the wing and tail assembly .- The increments in 
the lateral and directional stability parameters caused by wing-tail 
interference are presented in figure I6. It is convenient to reduce 
AaCnp to the factor K^i* Because of the limited accuracy of the measure- 
ments, a similar treatment of the lateral-force data is not presented. 

The factor Kn represents the magnitude of wing-tail interference in terms 
of the contribution of the tail to the stability of the fuselage-tail 
combination at an angle of attack of 0°. (See eq. (4).) The variation 
of Kn with angle of attack is presented in figure I7. A comparison of 
these results with those presented in figure l4 indicates that the factors 
Kn and are, in general, compensating. For the mid -wing configurations, 
the sum of the factors Kn and Tin was between 0.9 and 1.1 at all angles 
of attack for all Mach numbers. The value of the factor Kn for the high- 
wing position was about 0.Q5 less than the value for the mid --wing position 
at an angle of attack of 0°. This difference became greater with increas- 
ing angle of attack which accounts for the reduced directional stability 
when the wing was in the high position. (See fig. 7. ) 

The value of the interference factor (fig. 16 (c)) was greater 

for -the hi^-wing configurations (flagged symibols) than for the mid--wing 
configuration at Mach n-umbers greater than 0.25. It is apparent, then, 
that a part of the increase in effective dihedral of the wing-fuselage^ 
combination resulting from moving the wing from the mid to the high posi- 
tion was nullified by wing-tail Interference. (Compare figs. 7 and 8.) 


Lateral-Control Effectiveness 


^ Trailing-edge ailerons . - The effect of aileron deflection on the 
longitudinal and lateral characteristics is shown in figure I8. The effect 
of aileron deflection on the longitudinal characteristics was negligible. 
The ailerons maintained positive effectiveness throughout the lift range! 
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Deflection of the ailerons resulted in a small favorable yawing moment 
at the lower lift coefficients and in an unfavorable yawing moment at the 
higher lift coefficients. 

Because the horizontal tail had such a large span compared to the wing 
span, it would be anticipated that the rolling moment due to aileron 
deflection would be altered by the action of the wake on the tail. For 
this reason tests were conducted with the tail both on and off. The 
results, which are presented in figure 19, show that the magnitude of this 
effect was small. 

The effect of Mach number on the aileron effectiveness is illustrated 
in figure 21. The effectiveness of the ailerons as indicated by 3Cj/SA6a 
increased by about 4o percent as the Mach number was increased from 0.25 
to 0.95* The damping in roll at zero angle of attack was calculated and 
an estimate was made of the wing-tip helix angle pb/2V resulting from 
20° of total aileron deflection. The low-speed value of the damping in 
roll Cjp was calculated by the method of reference 10 and corrections 
for the effect of compressibility were obtained from reference 8. The 
resTilts of these calculations indicated that an aileron deflection ASg, 
of 20° would resiilt in a value of pb/2V of about 0.120 at a Mach number 
of 0.25, about 0.159 a Mach number of 0.95* Tt should be noted, 
however, that the wing of the model was constructed from solid steel and, 
hence, aeroelastic effects, which would reduce the effectiveness of the 
ailerons with increasing dynamic pressure, were minimized. 

Horizontal tail as a lateral-control device . - The effects of differ- 
ential deflection of the two halves of the horizontal tail are shown in 
figures 20 and 22. Differential deflection of the horizontal tail did not 
impair its effectiveness as a longitudinal control. However, large dif- 
ferential deflections were required to produce a sizable rolling moment. 

A large favorable yawing moment accompanied differential deflection of the 
horizontal tail, undoubtedly resulting from forces induced on the vertical 
tail. Calculations for the case of zero sideslip and angle of attack 
showed that the wing-tip helix angle pb/2V for 15. 9° differential deflec- 
tion of the control would be 0.033 at a Mach number of 0.25, and about 
0. 0^1-2 at a Mach number of 0.95. The rolling moment caused by the rudder 
deflection required to maintain zero sideslip was not considered in this 
calculation. If the larger of the vertical tails were used, this addi- 
tional rolling moment at an angle of attack of 0° would Increase the 
calculated helix angle by about 50 percent. 


Rudder Effectiveness 


Data are presented in figures 23 and 2k which illustrate the effect 
of a rudder deflection of 10° on Cy, On, and Cj. All the data obtained 
with the rudder deflected are presented in table IV. The rudder had 
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nearly uniform effectiveness for all values of a and p for wHich data 
were obtained. The rudder effectiveness varied only slightly throu^- 
out the test range of Mach numbers. (See fig. 25.) 


CONCLUSIONS 


The results have been presented of a wind-tunnel investigation to 
evaluate the lateral stability and control characteristics of either mid- 
wing or hi^-wing airplane arrangements having a thin triangular wing of 
aspect ratio 3. The results indicate the following conclusions: 

1. The contribution of the tail to the directional stability of the 
fuselage-tail combination at zero angle of attack could be predicted with 
sufficient accuracy by existing methods. 

2. Increasing the angle of attack reduced the directional stability 
of a fuselage-tail coinbination. This reduction became more severe with 
increasing Mach number. 

3. For the mid -wing configuration, a favorable wing -tail interfer- 
ence was sufficient to result in nearly constant directional stability at 
angles of attack up to about l4°. For the high-wing configuration, the 
wing-tail Interference was less favorable, resulting in less directional 
stability for a given tail volume, particilLarly at the higher angles of 
attack. 

The effective dihedral was greater for the high-wing than for 
.the mid -wing configuration. The effective dihedral diminished in either 
case as the angle of attack was increased beyond about 3°» 

5. For the solid steel model, for which aeroelastic effects were 
small, adequate rolling moments could be developed by the trailing-edge 
ailerons. Large differential deflection of the two halves of the hori- 
zontal tail was required to produce a relatively small rolling moment. 

6. For the ranges of variables covered in this investigation, the 
yawing moment resulting from 10° rudder deflection was little affected 
by angle of attack, angle of sideslip, or Mach number. 


Ames Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Moffett Field, Calif., Feb. 11, 1955 
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TABLE I.- GEOMETRIC PROPERTIES OF THE MODEL 


Wing (leading and 'birailing edges extended to plane of* symmetry) 

Aspect ratio 2C 

Taper ratio 'q 

Section UACA 0003. 5-63 

Area, sq/ft 4.00C 

Mean aerodynamic chord, ft 

Span, ft ! ! ! ! ! 3.'^63 

Sweepback (leading edge) 5^1° 

Ailerons 

Area (each), sq/ft 0.134 

Chord, ft .!!!!!.’! o !208 

Span, ft 0.722 

Horizontal tail (leading and trailing edges extended to plane of 
symmetry) 

Aspect ratio 4.00 

Taper ratio o!33 

Section NACA 0004-64 

Pivot line (fraction of root chord) 0.^5 

Area, sq/ft ! ! O .876 

Span, ft 1,868 

Sweepback ( 0.50 chord line) 0 

Vertical tails (leading and trailing edges extended to fuselage 
center line) 

Aspect ratio (geometric) 1,5 

Taper ratio . . . O.I 6 

Section UACA 0003.5-64 

Area 


Large, sq/ft 1,067 

Small, sq/ft 0.8l2 

Span 

Large, ft I .269 

Small, ft 1,107 

Mean aerodynamic chord 

Large, ft O .988 

Small, ft 0.862 

Sweepback (leading edge) 54.0° 

Rudder Area 


Large, sq ft O.IO 8 I 

Small, sq ft 0.0845 

Fuselage 

Fineness ratio 

Long fuselage 12.0 

Short fuselage 10.9 

Base area, sq ft O.I 302 
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TABLE I.- GEOMETRIC PROPERTIES OF THE MODEL - Concluded 


Fuselage (concluded) 


Coordinates^ (long fuselage): 


Distance from nose^ 

Radius ^ 

in. 

in. 

0 

0 

5.00 

.80 

10.00 

1.44 

15.00 

1.94 

20.00 

2.32 

25.00 

2.60 

30.00 

2.79 

35.00 

2.90 

ito.oo 

2.97 

45.00 

2.99 

51.25 

3.00 

57.75 

3.00 

61.75 

2.99 

65.75 

2.90 

69.75 

2.67 

72.00 

2.44 


^Removable section from 51.25 to 57.75 inches from nose. 


TABLE II.- MOMENT CENTERS^ TAIL LENGTHS, AND TAIL VOLUMES 


Moment 

centers 

Tail size^ 
Sv/Sv 

Tail length, 
Zv/6w 

Tail volume, 
ZySy/b-wSw 

Tail height, 
Zy/bw 

0.375 

0.267 

0.443 

0.118 

0.139 


.267 

.599 

.160 

.139 


.203 

.463 

.094 

.121 


.203 

.620 

.126 

.121 
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TABLE III.- 


LATERAL ABD DIRECTIONAL 
(a) Complete model 


STABILITY DATA 


M 

S 




•wing 



$v/S^^=Q203 , ly/VQ463 

Sy/VO.267 » ly/b^ =0.443 


s 

% 




OJ25 

- 4S) 

« 0.0 0 7 7 

00)0 311 

- 0.00 070 

- 0.01 3 2 

0.00 42 8 

- 0.001 3 7 


- 2X) 

- 00)0 9 4 

00)0 319 

- 0.0 0 0 8 4 

- 0.01 1 6 

0.00 4 4 3 

- 0 .0 0 1 4 1 


0 

- 00)0 88 

00)0 319 

- 0.0 0 1 0 0 

- 04)1 39 

04) 0 4 4 7 

- 0.0 01 5 3 


ZD 

- 00)1 00 

00)0 3 02 

- 0.0 0 1 2 2 

- 04)1 40 

04)0 4 57 

- 0.00 17 5 


4X) 

- 00)0 97 

00)0 31 3 

- 0.0 0 1 4 0 

- 04)1 20 

04)0 4 7 3 

- 0.00 1 8 4 


6X> 

- 00)104 

00)0 3 38 

- 0.0 0 1 4 9 

- 04)1 21 

04)0 4 69 

- 0.001 8 5 


7J) 

- 00)1 18 

00)0 3 47 

- 0.00 1 40 

- 04)1 02 

0.00 4 9 7 

- 0.001 6 8 


6j0 

- 00)1 2 2 

00)0 3 46 

- 0,0 0 1 3 1 

- 04)1 18 

0.00 4 96 

- 0.00 1 6 3 


9X) 

- 00)12 1 

0.00 3 49 

- 0.0 0 1 3 2 

- 0 .0 1 2 3 

04)0 5 0 7 

- 0.001 6 7 


1 OX) 

- 00)1 07 

00)0 3 53 

- 0.0 0 1 2 4 

- 04)1 20 

04)0 4 9 4 

- 0.001 5 6 


1 2X) 

- 00)0 8 7 

00)0 3 59 

- 0.0 0 1 0 1 

- 0.01 16 

04)0 4 99 

- 0.001 2 9 


1 4J0 

- 00)0 8 4 

00)0 3 37 

- 0.0 0 1 0 0 

- 0.01 23 

04)0 4 90 

- 0.00 1 2 0 


1 6X> 

- 00)103 

00)0 3 15 

- 0.000 94 

- 04)1 19 

0 .0 0 4 7 1 

- 0.00 1 09 


17.5 

- 00)0 99 

00)0 2 74 

-0.0 01 02 

- 04)1 17 

04)0 42 5 

- 0.000 9 9 

0^0 

- 4.0 

- 00)0 93 

00)0 3 37 

- ODOO 6 8 

- 0 .0 1 2 3 

04)0 4 61 

- 0.00 1 4 6 


- 2X) 

- 00)1 01 

00)0 3 44 

- 0X)0 0 86 

- 04)1 29 

04)0 4 6 8 

- 0.001 6 3 


0 

- 00)1 0 0 

00)0 3 4 5 

-OJ00109 

- 0 .0 1 2 9 

0 .0 0 4 7 3 

- 0.00 1 7 9 


2J0 

- 00)1 0 3 

00)0 3 54 

- 0.0 01 3 8 

- 04)1 29 

04)0 4 7 9 

- 0.0 0 1 9 4 


4.0 

- 00)0 97 

00)0 362 

- 0.0 0 1 4 9 

- 0 .0 1 3 0 

04)0 4 9 1 

- 04)02 0 3 


6X> 

- 00)0 97 

00)0 3 70 

- 0,0 0 1 4 7 

- 04)1 37 

0.00 5 0 4 

- 0.001 9 6 


IS) 

- 0.010 4 

00)0 3 75 

-0X)01 33 

- 04)1 41 

04)0 5 1 6 

- 04)0 1 0 1 


SS) 

- 00)1 03 

0.00 3 79 

- 0.0 0 1 1 4 

- 0 .0 1 4 2 

0.0 0 52 4 

- 0.0 0 1 5 9 


9jO 

- 00)1 05 

00)0 3 80 

-0.00 1 18 

- 04)1 43 

04)0 52 7 

- 0.00 1 6 3 


lOS) 

- 00)1 06 

00)0 3 87 

- 0.0 0 1 1 8 

- 04)1 30 

0.00 52 8 

- 0.00 1 6 4 


1 2S) 

- 00)107 

00)0 3 76 

- 0X)01 14 

- 04)1 37 

0.00 5 31 

- 04)01 5 3 


14X> 

- 00)1 0 4 

00)0 3 45 

- 0.0 0 0 8 9 

- 0 .0 1 3 2 

04)0 5 02 

- 04)01 2 2 


16S) 

- 00)1 0 0 

00)0 3 1 2 

- 0.0 0 0 9 7 

- 04)1 25 

0 .0 0 4 7 2 

- 04)0 1 2 1 


17.5 

- 00)0 91 

00)0 2 61 

- 0.0 0 1 0 2 

- 04)1 19 

04)0 42 1 

- 0.00 1 1 6 

0.60 

» 4X) 

- 00)1 03 

00)0 3 74 

- 0.0 0 0 7 1 

- 04)1 37 

0.00 52 7 

- 0 .0 0 1 5 2 


- 2S) 

- 0.01 05 

00)0 3 75 

- 0.0 0 0 91 

- 04)1 31 

04)0 5 2 9 

- 0.00 1 6 7 


0 

- 00)1 04 

00)0 377 

- 0.0 0 1 1 6 

- 04)1 35 

04)0 5 31 

- 0.00 1 8 1 


2S> 

- 00)1 08 

00)0 3 62 

- 0.0 0 1 4 9 

- 04)1 36 

0.0 0 54 2 

- 0.002 1 1 


4S) 

- 00)1 08 

00)0 3 88 

-0X)0l56 

- 04)1 3 5 

0,00 5 54 

- 0.002 1 3 


6S) 

- 00)11 0 

0.00 3 96 

- 0.0 0 1 4 1 

- 04)1 35 

04)0 5 72 

- 0.001 9 2 


7X) 

- 00)11 6 

00)0 4 03 

- 0,0 0 1 1 8 

- 04)1 4 4 

04)0 5 8 6 

- 04)01 6 6 


QX) 

- 00)1 1 5 

00)0 4 08 

- 0.0 0 0 8 2 

- 0 .0 1 4 9 

04)0 59 5 

- 0.001 2 6 


9jO 

- o:oi 1 3 

00)0 4 14 

- 0.0 0 1 3 9 

- 04)1 48 

04)0 601 

- 04)017 2 


lOX) 

- 00)1 08 

00)0 4 21 

- ODOl 22 

- 0 .0 1 5 0 

04)0 60 9 

- 04)0 1 6 0 


12S> 

- 00) 1 1 6 

00)0 4 07 

- 0.0 0 0 9 7 

- 0 .0 1 5 1 

0 .0 0 5 9 3 

- 0.00 1 2 3 


1 4X) 

- 00)1 0 3 

00)0 3 65 

- 0.0 0 1 1 0 

- 04)1 52 

0.00 55 3 

- 0.00 1 2 9 


1 6X) 

-00)10 2 

00)0 317 

- 0.0 0 1 07 

- 04)1 47 

04)0 50 7 

- 0.00 1 2 0 


17.5 

- 00)07 1 

O0)0 1 81 

- 0.00 0 65 

- 04)1 4 6 

04)0 34 9 

- 0.0004 9 

0.90 

- 4.0 

- 00)1 06 

00)0 4 05 

- 0.00 0 70 

- 0 .0 1 4 7 

04)0 56 4 

- 0.001 6 5 


- 2.0 

-00)111 

00)0 4 07 

-0.0 0 0 91 

- 04)1 47 

OJOO 576 

- 0.001 8 3 


0 

-00)1 07 

0.00 4 0 8 

- ODO 1 20 

- 04)1 46 

04)0 57 7 

-0.00 2 01 


2X) 

- 00)11 4 

00)0 4 18 

- OjOO 1 56 

- 04)1 42 

OJOO 582 

- 0.00 23 7 


4X) 

- 00)1 1 6 

00)0 4 25 

- 0.0 0 1 6 5 

- 04)1 4 6 

04)0 58 4 

- 0.00 2 3 8 


6.0 

- 00)1 1 3 

00)0 4 24 

- 0.0 0 1 4 2 

- 0 .0 1 4 4 

04)0 5 92 

- 0,00 2 04 


7.0 

- 00)1 1 5 

00)0 4 30 

- 0.0 0 1 07 

- 0 .0 1 5 0 

' 04)0 609 

- 0.0017 0 


8.0 

- 00)120 

00)0 4 36 

- 0.00 0 69 

- 04)1 55 

04)0 617 

- 04)0 1 3 0 


9.0 

- 00)117 

OjOO 4 43 

-0X)012 8 

- 04)1 57 

04)0 62 9 

- 0.00 1 2 5 


10S> 

- 00)118 

00)0 4 46 

- OjOO 1 02 

- 04)1 54 

04)0 630 

- 0.00 17 7 


1 2X) 

- 00)117 

00)0 4 31 

-0.0 0 0 85 

- 04)1 58 

0 .0 0 6 2 4 

- 0.00 1 5 4 


14X) 

- 00)1 1 8 

00)0 4 09 

- 0.001 11 

- 04)1 50 

04)0 58 5 

- 0.0017 0 


16X) 

- OO) 1 1 2 

00)0 373 

- 0X)0 1 29 

- 04)1 4 8 

OJOO 586 

- 0.00 1 0 9 

0.93 

- 4X) 

-00)12 1 

00)0 4 28 

- 0.0 0 0 6 1 

- 04)1 42 

04)0 575 

- 0.001 5 2 


- 2X) 

- 00)12 2 

00)0 4 27 

- ODOO 90 

- 0 .0 1 4 2 

04)0 5 7 7 

- 0.00 17 8 


0 

- 00)11 9 

00)0 4 29 

- ODOl 20 

- 04)1 43 

OjOO 57 5 

- 04)01 9 7 


2X) 

- 00)1 21 

00)0 4 35 

- ODOl 65 

- 04)1 40 

04)0 5 60 

- 0.00 23 1 


4X) 

-00)118 

00)0 4 21 

- 0.0 0 1 8 1 

- 04)1 39 

04)0 54 2 

- OJOO 24 3 


6X) 

- 00)11 6 

00)0 4 25 

-OD0147 

- 04)1 41 

04)0 570 

- 04)0 2 02 


7jO 

-00)124 

00)0 427 

- 0X)0 1 08 

- 04)1 47 

04)0 600 

- 04)0 16 1 


BX> 

-00)126 

00)0 4 37 

-0.00062 

- 04)1 55 

04)0 599 

- 04)0 12 0 


9j0 

- 00)1 29 

0.00 4 47 

- 0.000 2 7 

- 04)1 62 

04)0 64 2 

- 0.00 07 5 


10.D 

- 00)13 0 

00)0 4 44 

OJ00003 

- 04)1 62 

04)0 650 

- 04) 0 0 4 0 


12j0 

-00)129 

00)0 4 20 

- 0.0 0 0 2 4 

- 0 .0 1 5 8 

04)0 62 5 

- 04)006 4 

0.95 

- 4X) 

- 00)118 

00)0 4 30 

-CX)0050 

- 04)1 53 

04)0 598 

- 04)015 0 


- 2.0 

- 00)11 3 

00)0 4 30 

- 0i)00 83 

- 04)1 54 

04)0 591 

- 04)0 17 5 


0 

- OjOI 15 

00)0 4 20 

- 0X)0 1 20 

- 0.01 51 

04)0 579 

- 04)0 20 2 


2jO 

- 00)11 2 

00)0 4 23 

- OjOOI 74 

- 0 .0 1 4 8 

04)0 56 9 

- 04)0 2 3 0 


4j0 

- 00)0 9 9 

00)0 4 33 

- 04)0 2 00 

- 04)1 40 

04)0 564 

- 04)0 26 2 


6.0 

- 00)1 1 0 

00)0 4 62 

- 0.0 0 1 5 6 

- 04)1 54 

OJOO 60 3 

- 04)02 1 0 


7J) 

- 00)1 1 2 

00)0 4 72 

- 04)01 05 

- 04)1 59 

04)0 64 7 

- 04)0 1 6 6 


8X> 

- 00)1 1 2 

OJOO 4 57 

- 0.0 0 0 9 0 

- 04)1 66 

OjOO 660 

- 0.00 16 0 


9X) 

- 00)1 07 

00)0 4 59 

-OJOO 0 99 

- 04)1 66 

04)0 670 

- 0.00 10 5 


lOX) 

- 00)1 0 9 

OJOO 4 84 

- OX)00 92 

-04)1 60 

04)0 66 9 

- 04)0 17 3 


Cl 
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TABLE III.- 


LATERAL AND DIRECTIONAL STABILITY DATA 
(a) Complete model - Continued 


Continued 


M 

“u 

Mid-wing 

Sy / S ^ = 

0 . 267 , 

= 0.599 

Sy / Sy ^ 

0.203 , ly / by , = 0.620 


% 

% 

% 

% 

% 

OJ 35 

- 4.0 

- 0.0 1 0 5 

0.00 5 84 

- 0.00 1 37 

- 0 .0 0 9 7 

0 .0 0 4 1 4 

- 0.0007 7 


- 2.0 

- 0.01 0 1 

0.00 6 00 

- 0.0 0 1 4 1 

- 0 .0 0 8 7 

0.00 4 3 3 

- 0.0 00 9 2 


0 

- 0.01 0 4 

0.00 6 1 5 

- 0.0 0 1 5 3 

- 0.01 0 4 

0 J 3 0 4 4 4 

- 0.00 1 1 1 


2.0 

- 0.01 1 1 

0 .0 0 6 3 0 

- 0.0 0 1 70 

- 0 .0 0 9 9 

0/)0 4 6 2 

- 0.00 1 26 


4.0 

- 0.01 0 2 

0.00 6 5 3 

- 0.0 0 1 7 4 

- 0 .0 0 7 9 

0 .0 0 4 7 9 

- 0.00 1 3 9 


6.0 

- 0 X )1 1 4 

0 .0 0 6 6 2 

- O .00 1 71 

- 0 .0 0 9 6 

0 .0 0 4 9 2 

- 0,00 14 6 


7.0 




— — 

- 0 .0 0 9 3 

0.0 0 4 77 

- 0,00 1 2 8 


8.0 

- 0.01 09 

0 .0 0 6 7 0 

- 0.0 U 1 4 0 

- 0 .0 0 9 6 

0 .0 0 4 8 3 

- 0.00 1 2 2 


9.0 


— — 

■ ' — 

- 0 .0 0 9 0 

ODO 4 80 

- 0.00 1 1 9 


1 OX ) 

- 0.0 1 1 7 

0 .0 0 6 6 5 

- 0.0 0 1 3 2 

- 0 .0 0 9 2 

0.00 4 7 7 

- 0.00 1 1 6 


1 2.0 

- 0.01 1 2 

0 .0 0 6 5 1 

- 0.0 O 1 04 

- 0 .0 0 8 7 

0.00 4 58 

- 0 .0 0 0 9 6 


1 4.0 

- 0.01 1 0 

0 .0 0 6 2 3 

- 0.0 O 0 8 7 

- 0 .0 0 9 0 

0 .0 0 4 2 6 

- 0.00 0 9 0 


1 6.0 

- 0.01 0 0 

0.0 0 5 79 

- u.O 0 O 7 4 

- 0 .0 0 8 5 

0 .0 0 3 7 8 

- 0.00 0 8 5 


1 7.5 

- 0.00 9 1 

0 .0 0 5 2 6 

- 0.0 O 0 6 9 

- 0 .0 0 7 8 

0 .0 0 3 0 1 

- 0.0007 8 

0.60 

- 4.0 

- 0.01 2 3 

0.00 6 31 

- 0.0 0 1 5 9 

- 0 .0 0 8 8 

0 .0 0 4 5 5 

- 0.00 07 7 


- 2.0 

- 0.01 1 7 

0 .0 0 6 4 5 

- 0.0 0 1 69 

- 0 .0 0 9 3 

0.00 46 6 

- 0.000 9 1 


0 

- 0.01 2 7 

0 ,0 0 6 5 0 

- 0.0 0 17 8 

- 0 ,0 1 0 1 

0 .0 0 4 6 9 

- 0.00 1 1 2 


2.0 

- 0.0 1 27 

0 .0 0 6 6 6 

- 0.0 01 96 

- 0.01 0 5 

0.00 4 81 

- 0.00 1 3 2 


4.0 

- 0.01 2 8 

0 .0 0 6 7 5 

- 0.0 0 1 9 9 

- 0 .0 1 0 8 

0 .0 0 4 8 8 

- 0.00 1 4 3 


6.0 

- 0.01 3 2 

0 .0 0 6 9 U 

- 0.0 0 1 8 3 

- 0.01 07 

0 .0 0 5 0 4 

- 0.00 1 3 5 


7.0 


— 

— — 

- 0 .0 1 0 6 

0 .0 0 5 0 8 

- 0.001 1 9 


8.0 

- 0.0 1 3 4 

0.00 7 02 

- 0.0 0 1 4 2 

- 0 .0 1 0 6 

0 .0 0 5 0 9 

- 0.00 1 03 


9.0 

— — 

— — 

— — 

- 0 .0 1 0 5 

0.00 50 4 

- 0.00 1 03 


1 0.0 

- 0.01 3 5 

0 .0 0 6 9 6 

- 0.00 1 4 5 

- 0 .0 1 0 1 

0 .0 0 4 9 7 

- 0 .0 0 1 1 0 


1 2.0 

- 0.0 1 3 4 

0.0 0 6 89 

- O . 0 O 1 30 

- 0 .0 1 0 0 

0.00 4 8 2 

- 0.000 9 5 


1 4.0 

- 0.0 1 3 1 

0 .0 0 6 4 8 

- 0.0 0 0 92 

- 0 .0 0 9 6 

0.00 4 3 9 

- 0.00 07 2 


1 6.0 

- 0.01 2 4 

0 .0 0 5 8 9 

- 0.0 0 0 8 5 

- 0 .0 0 8 3 

0 .0 0 3 7 2 

- 0 .0 0 0 7 4 


1 7.5 

- 0.01 1 3 

0.00 4 9 6 

- 0.00 0 6 8 

- 0 .0 0 7 9 

0.00 2 75 

- 0.00 0 6 2 

0.8 0 

- 4.0 

- 0.01 3 5 

0 .0 0 6 8 7 

- 0.0 0 1 63 

- 0.0098 

0 .0 0 5 0 7 

- 0.000 8 6 


- 2.0 

- 0.01 3 0 

0 .0 0 7 0 2 

- 0.0 0 1 7 5 

- 0 .0 1 01 

0 X >0 5 1 5 

- 0 .0 0 1 0 1 


0 

- 0.01 3 1 

0.00 7 0 4 

- 0.0 0 1 8 8 

- 0 .0 1 0 0 

0 .0 0 5 1 7 

- 0.00 1 2 2 


2.0 

- 0.01 3 2 

0.00 7 1 4 

- 0.0 0 2 09 

- 0 .0 0 9 6 

0 .0 0 5 2 4 

- 0.00 1 5 2 


4.0 

- 0.01 3 1 

0 .0 0 7 2 8 

- 0.0 0 2 0 5 

- 0 .0 0 9 9 

0.00 5 3 8 

- 0.00 1 5 4 


6.0 

- 0.0 1 3 9 

0 .0 0 7 5 1 

- 0.00 1 77 

- 0 .0 1 0 8 

0 .0 0 5 5 1 

- 0.00 1 3 3 


7.0 


— — 

— — 

- 0 .0 1 0 8 

0.00 565 

- 0.00 1 0 7 


8.0 

- 0.01 4 2 

0 .0 0 7 6 0 

- 0.0 0 1 1 2 

- 0 .0 1 0 9 

0.00 56 4 

- 0.00 0 7 4 


9.0 

— — 

— — 

— — 

- 0 .0 1 1 5 

0.00 560 

- 0.00 1 2 8 


1 0.0 

- 0.0 1 4 2 

0 .0 0 7 7 1 

- 0.0 0 14 1 

- 0 .0 1 1 8 

0 .0 0 5 5 9 

- 0.00 1 1 0 


1 2.0 

- 0.0 1 4 3 

0.00 7 57 

- 0.0 0 1 01 

- 0 ,0 1 1 7 

0.00 5 3 8 

- 0 .0 0 0 8 3 


1 4.0 

- 0.01 3 6 

0.00 7 0 5 

- 0.0 o 0 99 

- 0 .0 1 1 0 

0 .0 0 4 7 6 

- 0 .0 0 0 8 9 


1 6.0 

- 0.012 6 

0 .0 0 6 2 7 

- O.O 0 0 7 2 

- 0 .0 0 8 9 

0 .0 0 3 9 3 

- 0 .0 0 0 7 8 


1 7.5 

- 0.0 0 8 7 

0 .0 0 4 1 U 

0.00 0 05 

- 0 .0 0 5 3 

0.00 19 5 

- 0.00 06 2 , 

0.9 0 

- 4.0 

- 0.01 4 6 

0 .0 0 7 6 5 

- 0.0 0 1 7 2 

- 0 .0 1 0 9 

0 .0 0 5 5 4 

- 0.0008 1 


- 2.0 

- 0.01 4 4 

0.00 7 7 1 

- 0.0 0 1 8 3 

- 0 .0 1 0 8 

0.00 56 6 

- 0.000 9 9 


(> 

- 0.0 1 4 3 

0.00 7 76 

- 0.0 0 2 02 

- 0 .0 1 0 8 

0.0 0 5 7 4 

- n .0 0 1 2 3 


2.0 

- 0.01 4 4 

0 .0 0 7 7 4 

- 0.00 2 26 

- 0 .0 1 1 0 

0 .0 0 5 7 2 

- 0 .0 0 1 5 8 


4.0 

- 0.0 1 4 3 

0.00 7 7 3 

- 0.0 0 2 2 2 

- 0 .0 1 1 2 

0 .0 0 5 8 3 

- 0.00 1 6 0 


6.0 

- 0.01 4 8 

0 .0 0 8 0 7 

- (AO 0 18 6 

- 0 .0 1 1 4 

0/)0 60 5 

- 0.00 1 3 6 


7.0 


— — 

— — 

- 0 .0 1 1 8 

0/)0623 

- 0.001 08 


8.0 

- 0.01 5 6 

0 .0 0 8 5 2 

- 0.0 0 12 2 

- 0 .0 1 1 5 

0.0 0 62 1 

- 0.00 0 8 7 


9.0 


_ . — 



- 0 .0 1 1 5 

0 .0 0 6 1 7 

- 0.00 14 2 


1 0.0 

- 0.01 5 5 

0 .0 0 3 5 4 

- 0.0 O 1 4 3 

- 0 .0 1 1 5 

0/)0 6 1 3 

- 0.00 1 1 5 


1 2.0 

- 0.01 5 6 

0 .0 0 8 3 2 

- 0.00 1 15 

- 0 .0 1 1 4 

0.00 57 8 

- 0.00 09 6 


1 4.0 

- 0.01 5 2 

0 .0 0 7 8 1 

- 0.00 1 2 8 

- 0 .0 1 0 9 

0 .0 0 5 4 1 

- 0.001 1 7 


1 6.0 

- 0.01 4 3 

0 .0 0 7 1 1 

- 0.00 1 2 8 

- 0 .0 1 0 5 

0/)0 4 9 9 

- 0.00 1 4 1 

0.9 3 

- 4.0 

- 0.0 1 4 6 

0 .0 0 7 9 6 

- 0.00 1 64 

- 0 .0 1 1 0 

0 .0 0 5 7 4 

- 0.00 07 3 


- 2.0 

- 0.01 4 4 

(> .0 0 8 0 1 

- 0.00 1 8 3 

- 0 .0 1 1 1 

0 .0 0 5 8 2 

- 0.000 9 7 


0 

- 0.014 3 

0 .0 0 7 8 7 

- O .00 2 02 

- 0 .0 1 0 9 

OIDO 577 

- 0.00 1 2 3 


2.0 

- 0.01 3 9 

0 .0 0 7 6 2 

- 0.00 2 29 

- 0 .0 1 0 7 

0 .0 0 5 6 6 

- 0.00 16 1 


4.0 

- 0.0 1 3 9 

0 .0 0 7 7 0 

- 0.00 2 35 

- 0 .0 1 0 5 

0.00 56 8 

- 0.0 017 7 


6.0 

- 0.01 4 5 

0 .0 0 8 2 2 

- 0.00 1 89 

- 0 .0 1 1 4 

0 .0 0 5 9 8 

- 0.00 1 4 0 


7.0 


— — 

— — 

- 0 .0 1 1 9 

0.0 0 62 2 

- 0.00 09 8 


8.0 

- 0.0 1 5 5 

0.0 0 8 67 

- 0.00 1 00 

- 0 .0 1 2 2 

0 .0 0 6 3 5 

- 0.00 06 U 


9.0 




- 0 .0 1 2 3 

0.00 63 4 

- 0.00 0 2 1 


1 0.0 

- 0.01 6 1 

0 .0 0 a 7 3 

- 0.000 1 8 

- 0.01 23 

0 .0 0 6 2 3 

- 0,0 00 1 4 


1 2.0 1 

- 0.01 5 5 

0 .0 0 8 1 8 

- 0.00 1 1 5 

- 0 .0 1 2 2 

0 .0 0 5 8 7 

- 0.00 0 3 7 

0.9 5 

- 4.0 

- 0.01 4 9 

0 .0 0 o 0 9 

- 0,0 0 15 5 

- 0 .0 1 0 7 

0 .0 0 5 7 4 

- 0.00 0 6 4 


- 2.0 

- 0.0 1 4 9 

0.00 8 1 5 

- 0.0 O 1 7 7 

- 0 .0 1 0 8 

0 .0 0 5 7 2 

- 0.000 9 2 


0 

- 0.0 1 4 7 

0.0 0 7 9 6 

- 0.0 O 1 9 9 

- 0 .0 1 0 5 

0.00 5 5 3 

- 0.00 1 2 8 


3.0 

- 0.01 4 5 

0 .0 0 7 7 U 

- 0,0 0 2 3 8 

- 0 .0 1 0 5 

0 .0 0 5 3 7 

- 0.00 17 6 


4.0 

- 0.01 4 9 

0.0 0 7 88 

- 0.00 251 

- 0 .0 1 0 5 

0.00 54 9 

- 0.00 1 9 6 


6.0 

- 0.0 1 5 4 

0,0 0 3 4 5 

- 0.0 0 1 96 

- 0 X >1 12 

0 .0 0 5 8 3 

- 0.00 1 5 2 


7.0 



— — 

— 

- 0 .0 1 1 8 

0 .0 0 6 0 4 

- 0.00 1 1 1 


8,0 

- 0.0 1 5 5 

0 .0 0 8 5 9 

- 0,00 1 62 

- 0 .0 1 1 6 

0 .0 0 6 0 5 

- 0.00 1 1 6 


9.0 




- 0.01 22 

0.0 0 6 3 3 

- 0.001 2 5 


10.0 

- 0.0 1 5 ri 

0.0 0 8 9 U 

- 0.0 O 1 5 2 

- 0 .0 1 2 0 

0.00 6 1 9 

- 0.00 1 1 9 
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TABLE III.- 


LATERAL AM) DIRECTIONAL STABILITY DATA 
(a) Complete model - Continued 


Continued 


=0.203 , ly/hj, =0.620 








- 0X)0 8 •« 

- 0.00 8 9 

- 0.00 9 0 

- 0.00 9 5 

- 0D096 

- 0X)0 96 

- 0.0 1 0 0 

- 0.01 03 

- 0.01 0 2 

- 0.00 9 9 

-- 0.00 9 9 

- 0.00 9 0 

- 0.00 9 1 

- 0.0 0 7 6 

- 0.01 0 3 

- 0.0 1 O 3 

- 0 .0 1 0 8 

- 0.01 0 8 

- ODl 1 0 

- 0.0 1 1 5 
0.01 1 4 
0.01 1 3 
0.0 1 1 7 
0.01 1 6 
0.01 1 1 
0.0 1 0 5 
0.00 9 8 
0.0 0 8 8 

0.01 O 8 
0.01 0 7 
0.0 1 0 6 
0.011 1 
0.01 1 2 
0.01 17 
0.01 1 8 
0.01 1 8 
0.01 1 6 
0.01 1 7 
0.011 3 
0,01 0 3 
0.00 9 2 
0.00 8 1 

0.01 1 3 
0,01 1 4 
0.011 5 
0.01 17 
0.01 2 1 
0.012 7 
0,0 1 2 7 
0.01 2 7 
0.01 2 9 
ODl 2 5 
0.01 1 6 
0.01 1 1 
0.01 07 

0.01 1 4 
0.01 1 6 
0.01 1 5 
0.01 1 6 
0.01 1 9 
0.01 2 3 
0.01 2 7 
0.01 2 6 
0.01 2 4 
0.01 2 3 
0.01 1 6 

0.01 1 9 
0 .0 1 2 2 
0.0 12 0 
0.0 1 2 O 
0.0 12 4 
0.01 2 9 
0.01 3 0 
0.01 2 8 
0.01 2 9 
0.01 3 1 


OJOO 3 6 3 
0.00 3 87 
0.00 3 95 
0.00 4 03 
0.00 4 15 
OJOO 4 24 
0 .0 0 4 2 7 
ODO 4 19 
0.0 0 4 1 u 
0 .0 0 4 1 4 
0 .0 0 3 7 3 
0 .0 0 3 2 2 
0 .0 0 2 4 9 
0.0 0 1 6 0 

0 .0 0 3 9 5 
0.00 4 1 2 
0.00 4 19 
0 .0 O 4 2 4 
0 .0 0 4 3 6 
0 .0 0 4 3 7 
0.00 4 36 
0 .0 0 4 3 u 
0.00 4 1 7 
0.00 4 0 2 
0.00 3 60 
0.00 2 91 
0.0 0 1 9 7 
0.00 0 67 

0.00 4 4 7 
0.00 4 62 
0.00 4 69 
0 .0 0 4 7 4 
0 .0 0 4 8 3 
0.00 4 86 
0 .0 0 4 8 5 
ODO 4 70 
0.00 4 57 
0.00 4 4 5 
0.0 0 3 87 
0.00 3 0 3 
0.0 0 1 9 3 
0.00 0 81 

0 .0 0 4 9 2 
0.0 0 5 00 
0.00 5 02 
0 .0 0 5 0 6 
0 .0 0 5 1 7 
0.0 0 5 23 
0.00 5 1 6 
0.00 5 10 
0 .0 0 4 9 3 
0 .0 0 4 6 5 
0.00 3 89 
0.00 3 1 7 
ODO 2 87 

0 .0 0 5 0 5 
0 .0 0 5 0 8 
0.00 5 01 
0.00 4 96 
0 .0 0 5 0 1 
0.00 5 19 
0.00 5 1 5 
0.00 5 01 
0 .0 0 4 8 4 
0 .0 0 4 4 8 
0 .0 0 3 7 0 

0 .0 0 5 19 
0 .0 0 5 2 1 
0.0 0 5 0 8 
0.00 5 0 9 
0 .0 0 5 1 4 
0 .0 0 5 2 8 
0.00 5 1 3 
0 .0 0 4 9 4 
0 .0 0 5 0 4 
0.00 5 1 3 


- 0.0 0 0 9 4 

- 0.0 0 0 9 4 

- 0.001 1 8 

- 0.00 1 3 8 

- 0.0 0 1 5 7 

- 0.0 0 1 5 5 

- 0.00 1 45 

- 0.0 O 1 3 5 

- 0.0 0 1 2 7 

- 0.0 0 1 2 2 
~ 0.00 1 16 

- 0.0 0 0 7 4 

- 0.0 0 0 5 7 

- O.OOO 4 9 

- 0.0 01 0 3 

- 0.0 0 1 1 5 

- 0.00 1 3 8 
' 0.00 1 6 2 

- 0.0 0 1 7 2 

- 0.0 0 1 5 9 

- 0.00 1 5 0 

- 0.001 3 6 
“ 0,0 0 1 1 4 
~ 0.0 O 1 2 4 

- 0.000 8 6 
- 0.00 0 66 
" 0.0 0 0 5 4 
~ 0.0 0 0 2 3 

- 0.0 0 1 0 9 

- 0.0 0 1 2 6 

- 0.00 1 47 

- 0.0 0 1 7 8 

- 0.0 0 1 8 0 

- 0.00 1 5 7 
“ 0.00 1 3 6 

- 0.0 0 1 O 4 

- 0.0 0 1 4 2 

- U.OOl 3 0 

- 0.0 0 0 8 6 

- 0.0 0 0 8 3 
“ 0.0 0 0 8 4 

- 0.0 0 0 8 8 

- 0.0 0 102 

- 0.0 0 1 2 4 

- 0.001 5 3 

- 0.00 1 85 

• 0.0 0 1 8 9 

- 0.0 0 1 5 7 

- 0.0 0 1 3 2 

- 0.0 O 1 8 0 

- 0.0 O 1 5 1 

- 0.00 1 3 5 

- 0.0 0 1 0 4 

- 0.00 1 0 1 

- 0.0 0 1 0 7 

• 0.00 0 91 
' 0.0 0 116 

- 0.0 0 1 5 0 

- 0.0 O 1 9 1 

- 0.002 0 9 

• 0.0 0 1 6 1 

- 0.0 0 1 3 O 

- 0.00 0 8 9 
* 0.000 5 5 
' 0.0 00 2 0 

- 0.0 00 7 5 

- 0.0 0 0 8 1 

- 0.0 O 1 1 4 

- 0.0 0 14 8 

- 0.0 O 2 0 0 

- 0.0 0 2 2 6 

- 0.0 0 1 7 1 

- 0.0 0 1 5 0 

- 0.0 O 1 3 7 

- 0.0 0 14 6 

- 0.0 0 1 4 1 


- 0X11 17 
• 0.0 
■ 0.0 

- 0.01 26 

- 0X)1 30 

- 0X)1 31 

■ 0X)1 3 3 

- 0X)1 31 

- 0X)1 28 
• 0X)1 27 

- 0X)1 2 9 
0.0 
0.0 

- 0 .0 1 O 8 

0.0 
0.0 

■ 0 .0 1 2 9 

- 0 .0 1 2 9 
0.0 
0 . 0 : 

- 0 .0 1 4 1 

0 . 0 : 


■ 0 .0 1 4 0 
• 0 .0 1 4 0 


3 6 
37 

- 0 .0 1 3 6 

- 0 .0 1 3 8 

- 0 .0 1 4 2 

- 0 .0 1 4 4 

- 0 .0 1 4 7 

- 0 .0 1 4 6 
“ 0 .0 1 4 5 

- 0 .0 1 4 8 

- 0 .0 1 4 6 

- 0 .0 1 3 5 

- 0 .0 1 2 3 

- 0 .0 1 0 5 

- 0 .0 1 4 8 
' 0 .0 1 4 6 

- 0 .0 1 4 4 

- 0 .0 1 4 6 

- 0 .0 1 5 2 

- C .0 1 5 7 

- 0 .0 1 5 9 

■ 0 .0 1 5 7 

- 0 .0 1 5 7 

- 0 .0 1 5 3 

- 0 .0 1 3 9 

- 0 .0 1 3 5 

- 0 .0 1 2 6 

• 0 .0 1 4 8 

■ 0 .0 1 4 6 

• 0 .0 1 4 6 

• 0 .0 1 4 6 


• 0 .0 1 5 9 

• 0 .0 1 6 0 
■ 0 .0 1 5 8 
• 0 .0 1 5 4 


■ 0 .0 1 5 4 

- 0 .0 1 5 1 

- 0 .0 1 4 9 

- 0 .0 1 5 1 


ODO 50 3 
0 .0 0 5 2 8 
0X)0 54 0 
ODO 5 72 
0.00 587 
0 .0 0 6 0 4 
0X)O 60 6 
OX) 0 60 7 
0 .0 0 6 0 4 
0 .0 0 5 9 1 
0X)O 57 7 
0 .0 0 5 2 6 
0 .0 0 4 6 7 
OX) 0 3 4 8 

0 .0 0 5 5 4 
0 .0 0 5 7 4 
0 .0 0 5 8 6 
0 .0 0 5 9 7 
0 .0 0 6 1 5 
0 .0 0 6 2 1 
0 .0 0 6 2 2 
0 .0 0 6 2 0 
OX) 0 6 1 2 
0 .0 0 6 0 0 
0 .0 0 5 6 6 
0 .0 0 5 0 0 
0 .0 0 3 9 7 
0 .0 0 2 6 2 

0 .0 0 6 2 2 
0 .0 0 6 3 9 
0 .0 0 6 4 6 
0 .0 0 6 4 8 
0.0 0 66 3 
0.00 67 4 
0.0 0 6 7 3 
0 .0 0 6 5 8 
0 .0 0 6 5 8 
0.00 6 3 9 
0.0 0 5 9 4 
0 .0 0 4 9 5 
0 .0 0 3 9 9 
0 .0 0 2 8 6 

0 .0 0 7 0 0 
0 .0 0 7 0 2 
0 .0 0 6 9 2 
0.0 0 69 3 
0 .0 0 7 2 4 
0 .0 0 7 3 6 
0 .0 0 7 3 7 
0.00 72 4 
0X)O 7 0 3 
0 .0 0 6 6 2 
0 ,0 0 5 6 1 
0 .0 0 5 0 6 
0 .0 0 4 1 0 

0 .0 0 7 2 0 
0 .0 0 6 9 9 
0 .0 0 6 a 9 
0 .0 0 6 9 8 
0 .0 0 7 1 5 
0 .0 0 7 3 6 
0 .0 0 7 3 4 
0.00 7 2 5 
0 .0 0 7 0 6 
0.0 0 66 5 
0 .0 0 5 5 5 


- 0.0015 9 

- 0.00 1 6 3 

- 0.00 17 6 
-0.0019 3 

- 0.00 2 0 1 

- 0.00 1 9 3 

- 0.00 1 7 7 

- 0.0 016 2 

- 0 .0 0 1 5 O 

- 0.00 14 9 

- 0.00 1 1 4 

- 0.00 07 8 

- 0.0 0 05 7 

- 0 .0 0 0 2 3 

- 0 .0 0 1 8 6 

- 0 .0 0 1 9 7 

- 0X)0 2 1 0 

- 0.00 2 2 7 

- 0 .0 0 2 3 3 

- 0.002 1 3 

- 0.00 2 0 1 
- 0 .0 0 1 8 6 

- 0 .0 0 1 6 3 

- 0.00 1 6 9 

- 0 .0 0 1 2 6 

- 0,0 O U 9 4 

- 0 .0 0 0 6 4 

- 0.00 0 3 o 

- 0.001 9 3 

- 0.0 0 2 0 7 

- 0.002 22 

- 0.002 3 9 

- 0 .0 0 2 3 7 

- 0 .0 0 2 0 4 

- 0.00 1 0 1 

- 0.00 1 3 7 

- 0.0 0 1 7 2 

- 0 .0 0 1 6 0 

- 0.00 1 0 7 

- 0 .0 0 0 Q 2 

- 0.000 9 2 

- 0 .0 0 0 8 2 

- 0 .0 0 1 8 8 
- 0 .0 0 2 0 2 
- 0 .0 0 2 2 1 

- 0 .0 0 2 4 8 

- 0 .0 0 2 4 6 

- 0.00 2 0 0 

- 0 .0 0 1 7 3 

- 0 .0 0 2 1 0 
- 0 .0 0 1 8 2 

- 0 .0 0 1 5 1 

- 0 .0 0 1 2 2 
- 0.00 1 1 6 

- 0 .0 0 1 1 7 

- 0 .0 0 1 8 6 

- 0 .0 0 1 9 7 

- 0.00 2 1 8 

- 0.00 2 5 4 

- 0 .0 0 2 6 2 

- 0.002 1 0 

- 0 .0 0 1 7 0 

- 0 .0 0 1 3 3 

- 0 .0 0 O 9 1 

- 0 .0 0 0 7 5 

- 0 .0 0 0 a 4 
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TABLE III.- 


LATERAL AND DIRECTIONAL STABILITY DATA 
(a) Complete model - Concluded 


Continued 


M 




High 

wing 



Sv / Sw = 

0.203 , \/ b ^ 

,= 0.463 

= 0.267 , l ^/ b ^= 0.443 

% 

% 

% 


s 

% 

OJ 25 

- 4.0 

- 0 .0 0 9 4 

0 .0 0 2 4 8 

- 0.0 0 0 96 

- 0 .0 1 0 6 

ODO 3 78 

- 0.00 1 6 0 


- 2.0 

- 0.00 9 4 

0.00 2 64 

- U.O 01 1 5 

- 0131 10 

0 .0 0 3 6 3 

- 0.00 1 6 8 


0 

- 0.01 00 

0 .0 0 2 7 6 

- 0.0 0 1 4 0 

- 013 0 7 8 

0.0 0 4 0 4 

- 0 .0 0 1 8 8 


2.0 

- 0.0 1 0 0 

0 .0 0 2 8 2 

- 0.001 6 4 

- 0 .0 1 1 0 

0 .0 0 4 0 5 

- 0.00 2 0 0 


4.0 

- 0 .0 0 9 6 

0 .0 0 3 0 0 

- 0.0 0 1 8 3 

- 0 .0 1 1 7 

0.00 4 1 6 

- 0.00 2 1 4 


6.0 

- 0.01 08 

0.00 3 09 

- 0.0 0 1 7 8 

- 0 .0 1 1 8 

ODO 4 2 5 

- 0 .0 0 2 0 8 


7.0 

- 0.0 1 06 

0 .0 0 3 1 7 

- 0.0 0 1 7 2 

- 0 .0 1 1 7 

0 .0 0 4 2 9 

- 0.001 9 9 


6.0 

- 0.01 05 

0.00 3 1 4 

- 0.00 1 6 2 

- 0 .0 1 1 8 

ODO 4 3 1 

- 0.00 1 9 2 


9.0 

- 0 . 0 1 0 7 

0.00 3 1 5 

- 0.0 0 1 5 6 

- 0 ,0 1 2 2 

0 .0 0 4 2 9 

- ODO 1 7 9 


1 OX ) 

- 0.0 1 0 5 

0 .0 0 3 1 4 

- 0.0 0 1 5 1 

- 0 .0 1 1 4 

ODO 4 2 8 

- 0.00 1 7 4 


1 2.0 

- 0 .0 1 0 8 

0 .0 0 2 9 7 

- 0.001 2 3 

- 0131 1 6 

0 .0 0 4 0 9 

- 0.00 1 5 4 


1 4.0 

- OX)l 0 3 


- 0.00 1 1 0 

- 0 .0 0 8 4 

0 .0 0 3 8 5 

- 0.00 1 28 


1 6.0 

- 0.00 9 9 

^VSwSnKVfiH 

- U.O 0 0 9 4 

- 0 .0 1 0 8 

0 .0 0 3 3 7 

- 0.0 0 1 1 3 


1 7.5 

- 0 .0 0 9 0 

0.0 0 1 90 

- 0.0 008 8 

- 0 .0 1 0 4 

0 .0 0 2 8 3 

- 0 .0 0 1 0 1 

0.60 

- 4.0 

- 0 .0 1 0 3 

0.00 2 74 

- 0.0 0 1 0 3 

- 0 .0 1 2 0 

ODO 4 00 

- 0 .0 0 1 6 6 


- 2.0 

- 0.01 06 

ODO 2 8 8 

- 0.00 1 1 8 

- 0 .0 1 2 0 

0 .0 0 4 0 0 

- 0 .0 0 1 7 8 


0 

- 0.01 06 

0 .0 0 2 9 4 

- 0.001 4 1 

- 0 .0 1 1 8 

ODO 40 7 

- 0 .0 0 i 9 5 


2.0 

- 0.0 1 06 

ODO 2 98 

- 0.0 0 1 7 2 

- 0 .0 1 2 0 

0 .0 0 4 1 4 

- 0.00 2 2 3 


4.0 

- 0.01 1 0 

0 .0 0 3 0 6 

- 0.0 0 1 86 

- 0 .0 1 2 5 

ODO 4 2 1 

- 0.002 2 9 


6.0 

- 0.01 1 2 

0 .0 0 3 1 2 

- 0.0017 1 

- 0 .0 1 3 4 

ODO 4 2 7 

- 0.00 2 21 


7.0 

- 0.01 1 4 

0.00 3 1 5 

- 0.0 0 1 61 

- 0 .0 1 3 8 

0.00 4 2 9 

- 0.00 2 05 


8.0 

- 0.011 5 

0 . C 0 3 1 2 

- 0.001 4 7 

- 0 .0 1 3 6 

0 .0 0 4 2 9 

- 0.00 1 9 1 


9.0 

- 0.011 4 

0.00 3 03 

- 0.00 1 3 0 

— — 

— — 

— — 


1 0.0 

- 0.01 1 6 

0 .0 0 3 0 0 

- 0.0 0 1 4 1 

— — 

— — 

— — 


1 2.0 

- 0.01 1 5 

0.00 2 7 8 

- 0.0 0 1 1 3 

— — 

— — 

— — 


1 4.0 

- 0.01 1 0 

0.00 2 36 

- 0.0 0 0 95 

- 0 .0 1 2 5 

0,00 3 71 

- 0.00 1 20 


1 6.0 

- 0.01 0 5 

0.00 1 74 

- 0,000 8 7 

- 0 .0 1 1 7 

0 .0 0 3 0 8 

- 0.0 0 1 03 


1 7.5 

- 0.00 9 5 

0.00 0 93 

- 0.0 0 0 6 2 

- 0 .0 1 1 5 

ODO 241 

- 0 .0 0 0 7 4 

0.8 0 

- 4.0 

- 0.01 05 

ODO 3 1 5 

- 0.0 0 1 07 

- 0 .0 1 3 3 

0.0 0 4 50 

- 0.00 177 


- 2.0 

- 0.0 1 05 

0.00 3 2 1 

- 0.0 0 1 2 6 

- 0 .0 1 3 7 

0 .0 0 4 6 3 

- 0.001 9 4 


0 

- 0.01 09 

0.00 3 2 6 

- 0.0 0 1 4 8 

- 0 .0 1 3 7 

0 .0 0 4 6 6 

- 0.00 2 1 1 


2.0 

- 0.011 3 

0.00 3 31 

- 0.0 0 1 8 3 

- 0 .0 1 2 8 

ODO 4 7 4 

- 0.00 24 4 


4.0 

- 0.0118 

0.00 3 39 

- 0.0 0 1 91 

- 0 .0 1 4 1 

0 .0 0 4 8 3 

- 0.00 25 3 


6X ) 

- 0.01 2 2 

OX)0 3 44 

- 0.00 1 69 

- 0 .0 1 4 4 

0 .0 0 4 9 2 

- 0.00 2 1 7 


7.0 

- 0.01 2 6 

0 .0 0 3 4 5 

- 0.00 1 4 8 

- 0 .0 1 4 7 

0 .0 0 4 9 5 

- 0.001 90 


8.0 

' 0.0 1 26 

0.0 0 3 3 5 

- 0.00 1 18 

- ODl 39 

0 .0 0 4 8 6 

- 0.00 1 5 7 


9.0 

- 0.01 3 0 

0 .0 0 3 2 7 

- 0.00 1 62 

- 0131 47 

0 .0 0 4 7 9 

- 0.00 1 9 7 


1 0.0 

- 0.01 29 

0 X )0 3 1 9 

- 0.0 01 51 

- 0 .0 1 4 8 

0 .0 0 4 7 2 

- 0.00 18 3 


1 2X ) 

- 0,01 3 0 

0 .0 0 2 8 9 

- 0.001 15 

- 0 .0 1 4 7 

0 .0 0 4 7 2 

- 0.00 14 1 


14.0 

- 0.0 1 2 4 

0,00 2 33 

- 0.00 1 10 

- 0 .0 1 3 9 

0.0 0 38 6 

- 0.00 1 3 0 


1 6.0 

- 0.0 1 1 7 

0,00 1 69 

- 0.00 1 1 0 

- 0.01 2 9 

ODO 3 10 

- 0.00 1 2 1 


17.5 

- 0.0113 

0.0 0 1 6 8 

- 0.00 1 1 1 

- 0 .0 1 1 3 

0 ,0 0 2 4 4 

- 0.001 1 2 

0.90 

- 4.0 

- 0.0118 

0.00 3 60 

- 0.0 0 0 97 

- 0131 47 

1 0 .0 0 5 2 7 

- 0.00 1 8 5 


- 2.0 

i - 0.0118 

0 .0 0 3 6 2 

- 0.00 1 21 

- 0 .0 1 4 7 

ODO 5 3 5 

- 0.002 0 3 


0 

- 0.0 1 1 8 

0.00 3 62 

- 0.00 1 5 4 

- 0 .0 1 5 6 

ODO 5 36 

- 0.00 2 2 6 


2.0 

- 0.0 1 1 8 

0 .0 0 3 6 5 

- 0.00 1 94 

-*0131 47 

0.00 54 2 

- 0 .0 0 2 6 1 


4.0 

- 0.0 1 2 2 

0.00 3 72 

- 0.0 0 2 02 

- 0 .0 1 6 1 

0 .0 0 5 5 4 

- 0.00 2 5 9 


6.0 

- 0.01 27 

0.0 0 3 80 

- 0.00 1 7 1 

- 0 .0 1 5 5 

0 .0 0 5 6 5 

- 0 .0 0 2 1 7 


7.0 

-. 0.0 12 9 

0 .0 0 3 8 1 

- 0.00 1 46 

- 0 ,0 1 5 9 

0 .0 0 5 6 9 

- 0 .0 0 1 8 9 


8.0 

- 0.01 3 0 

0 .0 0 3 8 3 

- 0.0 0 1 8 9 

- 0131 70 

0.00 5 6 2 

- 0.0 0 2 1 8 


9.0 

- 0.01 2 8 

0.00 3 67 

- 0.0 0 1 7 2 

- 0 .0 1 6 0 

0.00 54 9 

- 0.00 2 01 


1 0.0 

- 0.01 2 9 

0 .0 0 3 4 4 

- 0.0 0 1 4 7 

- 0 .0 1 5 7 

0 .0 0 5 2 8 

- 0.00 17 7 


1 2.0 

- 0.0 1 1 8 

0 .0 0 2 8 2 

- 0.00 1 3 1 

- 0 .0 1 5 6 

0 .0 0 4 6 0 

- 0 .0 0 1 5 4 


1 4.0 

^ 0.01 1 2 

0.0 0 2 2 2 

- 0.00 1 21 

- 0 .0 1 4 4 

0 .0 0 3 8 7 

- 0.00 1 4 2 


1 6.0 

- 0 . 0 1 0 5 

0 .0 0 1 7 2 

- 0.0 0 1 3 2 

- 0 .0 1 3 7 

0 .0 0 3 2 2 

- ODO 1 4 7 

0.9 3 

- 4.0 

- 0.0 1 1 9 

0,00 3 7 6 

- 0.0 0 0 8 7 

- 0 .0 1 5 2 

0 .0 0 5 2 8 

- 0.00 17 4 


- 2.0 

- 0.01 2 0 

0 .0 0 3 8 1 

- 0.00 1 1 1 

- 0 .0 1 4 3 

ODO S 3 3 

- 0 .0 0 1 9 8 


0 

- 0.01 1 8 

0 .0 0 3 7 2 

- 0.0 0 1 4 9 

- 013 1 4 8 

ODO 5 2 3 

- 0,0 0 2 2 2 


2.0 

- 0 .0 1 1 8 

0 .0 0 3 6 7 

- 0.0 0 1 9 6 

- 0131 4 2 

0 .0 0 5 1 5 

- 0.00 25 9 


4.0 

- 0.01 2 0 

0 .0 0 3 6 5 

- 0.0 0 2 1 8 

- 0 .0 1 5 1 

ODO 5 2 4 

- 0.00 27 3 


6.0 

- 0.01 2 6 

0 .0 0 3 8 1 

- 0.0 0 1 7 5 

- 0 .0 1 5 1 

0.00 5 4 7 

- 0 .0 0 2 2 3 


7.0 

- 0.01 2 8 

0.00 3 8 5 

- 0.0 0 1 4 3 

- 0 .0 1 6 2 

0 .0 0 5 4 8 

- 0.00 1 8 8 


8.0 

^ 0.01 2 8 

0.00 3 75 

- 0,0 0 1 04 

- 0 .0 1 6 4 

ODO 54 5 

- OD 01 4 8 


9 i ) 

- 0 .0 1 2 7 

0.00 3 5 5 

- 0.0 0 0 6 8 

- 0 .0 1 6 3 

ODO 52 8 

- 0.001 07 


1 0.0 

- 0.01 ^5 

0.00 3 3 2 

- 0.0 0 0 4 3 

- 0 .0 1 5 8 

0 .0 0 5 0 0 

- 0 .0 0 0 7 8 


1 2.0 

- 0.0 1 1 7 

0130 2 67 

- 0.001 1 8 

- 0 .0 1 4 6 

0.00 444 

- 0.0014 6 

0.95 

- 4.0 


OIDO 3 87 

- 0.00 0 8 2 

- 0131 52 

0.00 53 6 

- 0.00 1 8 0 


- 2.0 


0.00 3 78 

- 0.00 1 1 9 

- 0 .0 1 5 0 

0.00 52 8 

- 0.00 2 01 


0 

- 0.0117 

0 .0 0 3 6 7 

- 0.0 0 1 5 5 

- 0 .0 1 3 6 

ODO 51 6 

- 0.00 2 3 2 


2.0 

- 0.01 1 9 

0.00 3 65 

- 0.0 0 2 0 5 

- 0 .0 1 4 8 

0 .0 0 5 1 3 

- 0.00 27 2 


4.0 

- 0.01 2 1 

0.00 3 69 

- 0.0 0 2 3 1 

- 0 .0 1 5 4 

ODO 53 3 

- 0.0 0 3 01 


6.0 

- 0.01 2 8 

0.00 3 84 

- 0.0 0 1 7 7 

- 0 .0 1 6 1 

ODO 56 3 

- ODO 23 1 


7.0 

- 0.01 27 

0.00 3 66 

- 0.0 0 1 7 9 

- 0131 65 

0.00 56 8 

- 0.001 9 8 


8.0 

- 0.01 2 9 

0 .0 0 3 7 3 

- 0.00 1 3 7 

- 0131 60 

ODO 54 7 

- 0.0021 4 


9.0 

- 0.01 2 9 

0.00 3 74 

- 0.0 0 1 65 

- 0 .0 1 5 9 

ODO 54 2 

- 0.00 2 0 4 


10.0 

- 0 .0 1 2 5 

0.00 3 53 

- 0.0 0 1 5 5 

- 0 .0 1 5 8 

ODO 5 3 7 

- ODOl 9 6 




















WACA RM A55B11 


TABLE III.- LATERAL AND DIRECTIONAL STABILITY DATA - 
(b) Wing- fuselage combinations 


Continued 




Mid -wing 







- ODO 08 

- 0.00 0 9 6 

0.000 60 

0 .0 0 0 2 

- 0.00 0 5 

- 0.00 0 94 

ODO 0 21 

0.0 0 07 

0 

- 0 .0 0 0 9 3 

0.0 0 0 05 

0 .0 0 1 2 

- 0.00 0 2 

- 0.00 0 97 

- 0.0 0 0 2 7 

0 .0 0 1 7 

- 0.00 0 7 

- ODO 0 97 

- 0.00 0 64 

0 D 0 1 5 

- 0.0 0 0 8 

- 0.00 0 89 

- 0.00 084 

- 0 .0 0 0 7 

- 0.0 0 0 2 

- 0.00 0 84 

- 0.0 0 0 8 6 

, 

- 0.00 1 0 

- 0 .0 0 0 8 5 

- 0.0 0 0 9 1 

- ODO 03 

- ODOl 4 

- 0 .0 0 0 8 3 

- 0.0 0 1 02 



- 0.0 0 1 5 

- 0.00 0 82 

- 0.0 0 1 0 2 

- ODO 1 5 

- 0.00 1 2 

- 0.00 0 84 

- 0.0 0 0 92 

0 .0 0 0 7 

-0.00 1 9 

- 0.00 0 95 

- 0.000 86 

- 0 .0 0 0 5 

- 0.0 0 0 9 

- 0.00 1 17 

- 0.00 0 77 

ODO 1 0 

- 0.00 16 

- 0.00 1 52 

- 0.00 071 

ODO 1 0 

- 0.00 0 7 

- 0.00 101 

0.0 0 0 7 7 

- ODO 30 

- ODO 08 

- 0 .0 0 1 0 3 

0.00 0 45 

- ODO 30 

- 0.0 0 0 5 

- 0.00 1 04 

0.0 0 0 0 7 

- ODO 10 

-0.00 0 5 

- 0.00 1 0 3 

- 0.00 0 4 0 

- 0 .0 0 2 0 

- 0.0 0 1 0 

- 0 .0 0 1 0 3 

- 0.00 0 69 

- ODO 20 

- 0.00 1 5 

“ 0.00 0 86 

-0.000 87 

- ODO 20 

- 0D017 

- 0 .0 0 0 9 5 

- 0.00 0 84 



-0.00 19 

- 0.00 0 97 

- 0.000 77 

- 0 .0 0 2 0 

- 0.0 0 1 7 

- 0.00 0 99 

- 0.0 0 0 8 7 



- 0.00 1 9 

- 0.00 0 94 

- 0.0 0 0 96 

- 0 .0 0 2 0 

- 0.00 2 1 

- 0.00 0 97 

- 0.00 0 97 

- ODO 20 

- ODOl 9 

- 0.00 1 1 3 

- 0.0 0 0 66 

- ODO 30 

- 0.00 2 3 

- ODO 1 35 

- 0.0 00 61 

- ODO 30 

- ODO 1 9 

- ODOl 76 

- 0.00 0 61 

- 0 D 0 1 0 

- 0.00 0 7 

- 0 .0 0 0 9 6 

ODOoes 

- ODO 07 

- 0.00 0 7 

- 0.00 1 01 

0.000 47 

- ODO 07 

- 0.00 0 5 

- 0.00 1 02 

0.0 0 0 0 5 

- ODO 07 

- 0D008 

- 0.00 1 0 3 

- 0.0 0 0 4 7 

- ODO 10 

- 0.00 1 3 

- 0.00 1 01 

- 0.0 0 0 73 

- ODO 10 

-ODO 17 

- 0.00 0 95 

- 0.00 0 8 1 

- 0 .0 0 1 2 

- 0D015 

- ODOO 97 

- 0.00 0 68 


- ODOl 5 

- 0 .0 0 1 0 1 

- 0.000 4 8 

- 0 .0 0 1 7 

- ODO 1 5 

- ODO 0 91 

- 0.0 0 1 1 3 


- ODOl 5 

- 0.00 0 93 

- 0.00 1 03 

- 0 .0 0 1 7 

- 0.0 0 1 9 

- ODO 10 3 

- 0.00 0 8 1 

- 0 .0 0 1 9 

- 0.00 2 1 

- 0.00 1 19 

- 0.0 0 0 8 2 

- 0 .0 0 2 2 

- ODOl 6 

- ODO 146 

- 0.0 0 0 7 0 

- 0 .0 0 1 9 

ODO 05 

- 0 .0 0 2 8 3 

- 0.0 0 0 1 1 

0 .0 0 0 9 

- 0.00 0 0 

- ODOl 01 

0.00 0 95 

- 0 .0 0 1 0 

- ODOl 5 

- ODO 108 

0.00054 

- 0 .0 0 1 0 

- 0.001 5 

- 0.00 1 1 1 

0 .0 0 0 0 3 

- ODO 10 

- ODO 2 0 

- ODO 1 09 

- 0.0 0 0 5 7 

- OD 0 1 5 

- ODO 20 

- 0.00 1 0 6 

- 0.0 0 0 8 5 

- ODO 1 9 

- ODO 2 2 

- ODOl 02 

- 0.000 87 

- 0 .0 0 1 9 

- ODO 2 4 

- OD 0 1 00 

- ODO07 5 



- ODO 1 7 

- 0 .0 0 1 0 2 

- 0.0 0 0 6 8 

- 0 .0 0 2 4 

- ODO 24 

- ODOO 92 

- 0.0 0 1 4 0 

— — 

- ODO 26 

- 0.00 0 98 

- 0.0 0 1 2 1 

- ODO 24 

- ODO 2 2 

- 0 .0 0 1 1 0 

- 0.00 0 93 

- ODO 26 

- ODO 2 2 

- 0 .0 0 1 2 3 

- 0.00 1 1 1 

- 0 .0 0 2 4 

- 0.00 2 1 

- 0.00 1 2 8 

- 0.0 0 1 4 4 

- ODO 2 6 

- ODO 0 2 

- ODO 1 01 

0.00 1 1 0 

- ODO 1 0 

- 0.00 0 7 

- 0 .0 0 1 0 4 

0.0 0 0 5 7 

- ODOlO 

- 0.00 0 5 

- 0.00 1 07 

0.0 00 0 7 

- OD 0 1 0 

- ODOl 0 

- 0.00 1 07 

- 0.0 0 0 6 2 

- C .0 0 1 0 

- ODOO 5 

- 0.00 1 0 5 

- 0.0 0 1 0 0 

- 0 .0 0 1 0 

- ODO 1 7 

- 0.00 1 00 

- 0.00 0 8 8 

- 0 .0 0 2 0 

- 0.00 1 7 

- 0.00 1 0 2 

- 0.0 0 0 67 

— — 

- 0.00 1 4 

- 0.00 1 07 

- 0.0 0 0 3 9 

- OD 0 20 

- 0.00 1 2 

- 0.00 1 1 6 

- 0.000 1 5 

__ 

- 0.00 1 0 

- ODO 128 

0.0 0 0 1 5 

- 0 .0 0 2 0 

- ODO 1 5 

- ODO 1 22 

- 0.0007 9 

- OD 0 2 0 

-0.00 0 7 

- 0.00 1 00 

0.0 0 1 2 5 

- 0 .0 0 2 9 

- ODO 07 

-ODO 104 

0.00 07 1 

- 0 .0 0 1 3 

-ODO 1 3 

- 0.00 1 11 

0 

- OD 0 08 

- 0.00 1 5 

- 0.00 1 0 8 

- 0.00079 

- 0 .0 0 1 7 

- 0.001 7 

-ODO 101 

- 0.00 1 30 

- OD 0 2 0 

- ODO 1 9 

- ODOl 02 

- 0.001 1 2 

- OD 0 2 0 

-ODO 2 0 

- ODOO 99 

- 0.0 0 0 99 

— 

-0D020 

- 0.00 0 97 

- 0.0 0 1 02 

- 0 .0 0 2 2 

- 0.00 2 4 

- ODO 0 86 

- 0.0 0 1 1 6 



- 0.00 2 0 

- 0.000 84 

- 0.0 0 1 1 6 

- 0 .0 0 3 1 


■ 0.0 0 10 0 
- 0.00 100 

- OX)0 1 1 0 
- 0.00 100 

- 0 .0 O 1 0 0 

- 0.0 0 100 


- 0.0 0 1 00 
“0.0 0 0 90 
- 0 .0 0 1 1 0 

- 0 .0 0 1 4 O 

- 0 .0 0 1 6 0 

-0.00 119 
-0.00 10 9 
-0.00 1 19 
-0.00 109 
• 0.00 1 0 9 
•0.00 0 99 


- 0.00 O 8 9 

- 0.0 0 O 8 9 
-0.00 1 1 9 

• 0 .0 0 1 3 9 

• 0 .0 0 1 8 8 

• 0 .0 0 0 9 9 
•OXIO 10 9 
-0.00 10 9 
-0.00 109 
■0.00 099 
■0.00 0 99 


- 0.00 0 99 

- 0X)0 10 8 

- 0 .0 0 1 1 8 

- 0 .0 0 1 5 8 

- 0 .0 0 3 1 5 

- 0 .0 0 1 0 9 

- 0 .0 0 1 0 9 

- 0 .0 0 1 0 9 

- 0 .0 0 1 0 9 
■ 0.00 1 O 9 
• 0.00 0 9 9 


- 0X)O 0 9 9 

- 0130 1 0 9 

- 0 .0 0 1 3 9 

- 0 .0 0 1 3 8 

- 0 .0 0 1 O 9 

- 0 .0 0 1 O 9 

- 0 .0 O 1 1 9 

- 0 .0 0 1 0 9 

- 0 .0 0 1 0 9 
-0.00 0 99 


■0.0 0 1.3 8 

■ 0 .0 0 1 4 8 

■ 0.0 0 0 9 9 

• 0 .0 0 1 1 9 
•0.00 10 9 

- 0 .0 0 1 0 9 

• 0 .0 0 1 0 9 

- 0 .0 0 0 9 9 


0.000 5 0 
0.000 3 0 
0 

- 0.0 00 3 0 

- 0.00 0 6 0 
- 0 .0 0 0 9 0 


- 0.0 01 1 O 

- 0.00 1 00 
- 0.00 1 0 0 

- 0.0 00 9 0 

- 0.00 O 9 0 

0 .0 0 0 7 0 
0.0 0 04 0 
0 

- 0.0004 0 

- 0 .0 0 0 6 9 

- 0.000 8 9 ; 


- 0.000 9 9 

- 0.0009 9 

- 0.00 0 6 9 

- 0.0 005 9 

■ 0.00 05 9 

0.00 08 0 
0.000 5 0 
0 

■ 0.0 0 0 5 0 

■ 0.00 06 9 

- 0.0 0 07 9 


- 0 .0 0 1 0 9 
-0.00 07 9 

- 0 .0 0 0 7 9 

- 0.0 0 0 5 9 

- 0 .0 0 0 1 0 

0 .0 0 0 9 8 
0 .0 0 0 4 9 
0 

■ 0.00 05 9 
• 0 .0 0 0 8 8 
• 0.00 0 8 9 


- ODOl 1 9 

- 0.00 0 9 9 

- 0 .0 0 1 1 9 

- 0.00 1 4 8 

0.00 1 0 9 
0.000 6 0 
0 

- 0 .0 0 O 5 9 

- 0.0009 9 

- 0 .0 0 0 8 9 


ODO 0 1 0 

- 0.00 0 3 0 

0.0 0 1 1 9 
ODO 0 5 9 
0 

- 0.00 07 9 

• 0.00 1 1 9 

• 0.00 0 9 9 













NACA RM A55B11 


TABLE III.- LATERAL AND DIRECTIONAL STABILITY DATA - Continued 
(b) Wing-fuselage combinations - Concluded 


High wing 



- 0X)0 1 3 
“ 0X)0 1 5 
“ 0.00 1 5 

- 0X)0 1 2 

- 0 .0 0 1 8 

“ OjOO 1 9 

- OjOO 2 2 

- 0X)0 17 

- 0.0 0 2 7 
“0.00 3 3 
“ 0.00 3 4 

- 0.00 3 5 
-0.00 3 2 

- 0.00 0 6 

- OiDO 2 3 
“0.00 2 4 

- 0.00 2 5 

- 0X10 2 8 
-0.00 3 2 

- 0X10 3 5 

- 0X)0 37 

- 0X)0 37 

- 0X)0 3 9 

- 0.00 4 5 

- 0.00 4 6 

- 0.00 4 7 

- 0.00 4 8 

- 0D02 3 

- 0.0 

- 0.00 2 7 

- 0.00 2 7 

- 0.00 3 0 

- 0.00 3 2 
“ OjOO 34 

- 0.00 3 4 

- 0.00 3 9 

- 0.00 37 

- 0X)0 4 0 

- 0X)0 42 

- 0.00 4 1 

- 0.00 4 5 

• 0J0O25 

- 0.00 3 0 

- 0.00 3 0 

- 0.00 3 2 

- 0.00 3 0 

• 0.00 4 0 

- 0.0 O 4 2 

- 0X)0 39 

- OJOO 4 4 
“ 0.00 4 4 

• 0X10 4 9 

• 0.00 47 

- 0X05 3 

- 0.00 2 0 

• 0.00 2 1 

• 0X0 2 3 
' 0.00 3 2 
-0X030 
•0X037 

• 0,00 3 5 
- 0.00 3 9 

■ 0X0 3 9 

• 0.00 4 3 

• 0.00 5 0 

• 0.00 1 7 

• 0,00 1 5 

• 0X0 2 1 

• 0.00 2 3 

• 0.0 0 3 1 

■ 0X0 3 1 

• 0.00 3 8 
' 0.00 3 9 

■ 0.00 4 1 
‘ 6.00 4 6 


-0X0131 

• 0.00 1 1 9 

• 0 .0 0 1 1 3 

- 0.00 1 07 

- 0.00 1 0 1 
- 0X0 0 8 6 

• 0.00 0 8 3 
■0X0 0 71 


- 0X0 0 66 

- 0X0 0 67 

- 0X0 0 7^ 

- 0X0 0 89 

- 0X0 1 09 

-0X0 12 8 

- 0.00 1 23 

- 0.0 0 1 1 7 

- 0.00 116 
- 0.00 1 06 
- 0.00 1 00 

- 6.000 95 

- 0X0 0 97 

- 0X0 0 97 
-0X0 0 9 3 

- 0X0 0 9 8 

- 0 .0 0 1 0 6 

- 0 .0 0 1 4 3 

- 0 .0 0 1 7 4 

- 0.00 1 32 

- 0X0 12 9 

- 0,00 1 24 

- 0.00 1 1 9 

- 0X0 111 

- 0X0 1 07 

- 0X0 109 

- 0X0 1 1 2 

- 0 ,0 0 1 O 8 
“ 0 .0 O 1 O 6 

- 0X0 1 2 1 

- 0X0 141 

.0 0 

- 0X0 195 

- 0.00 134 
-0X0128 

- 0X0 1 31 

- 0.00 124 
-0.00 119 

- 0.00 114 

• 0.00 1 1 4 

- 0.00 104 

- 0.00 10 3 

- 0X0 1 1 4 

- 0.00 1 1 4 

- 0X0 1 51 
-0X0162 

• 0X0 1 33 

- 0 .0 0 1 3 1 

- 0.00 132 

- 0 .0 0 1 2 8 

- 0X0 1 20 

.0 0 : 

- 0 .0 0 1 1 7 

- 0.00 1 2 6 

• 0.00 1 3 3 

- 0.00 1 45 

■ 0 .0 0 1 2 6 

-0X0142 

-0X0133 

■ 0X0 1 32 

■ 0X0 126 

■ 0 .0 0 1 2 0 

• 0X0 1 1 7 

■ 0 .0 0 1 1 6 

• 0X0 0 97 
■ 0.00 0 97 

- 0.00 110 


0.00 0 30 
0.00 0 03 

• 0.0 0 0 30 

■ 0.0 0 0 6 9 

- 0.0 0 1 07 
-0.0 0 1 16 

- 0.0 O 1 1 8 

• 0.0 0 1 1 5 

- 0.0 O 1 1 7 

■ OX 0 1 1 6 

■ 0.0 0 0 9 8 

- 0.0 0 0 7 6 

- 0.0 O 0 4 9 

- 0.0 0 0 3 4 


- 0.000 22 

- 0.0 0 0 5 7 

- 0.0 01 01 
- 0.0 01 2 8 

- 0.00 1 37 

- 0.0 0 1 3 4 

- 0.001 28 

- 0.0 0 1 1 3 

- 0.0 O 1 2 8 

- 0.0 01 03 
-0.0007 5 

- 0.0 00 55 
-0.000 2 3 

0X0017 

- 0.000 20 
- 0.0 00 62 

- 0.0 0 1 1 4 

- 0.00 1 4 0 

- 0.00 1 34 

- 0.0 01 22 

- 0.0 0 0 9 9 

- 0.0 0 1 2 3 

- 0.0 01 36 

- 0.0 O 0 9 8 

- 0.0 0 0 8 3 

- 0.0 0 0 8 3 
-0.000 8 9 

0.00 0 27 
-0X0018 

- 0.0 0 0 66 
- 0.001 28 
" 0.0 0 1 5 4 

- 0.00 1 4 3 

- 0.001 3 1 

- 0.0 0 1 8 5 

- 0.0 0 1 7 5 

- 0.0 0 1 50 

- 0.00 I 1 4 
-0X0132 

0.0004 5 
0.0 0 0 1 4 

- 0.0 0 0 66 

- 0.0 0 1 3 6 


- 0.001 5 0 
-0X0129 

- 0.0 0 0 9 7 

- 0.000 7 2 

- 0.000 55 

- 0.001 4 4 

0.000 40 

- 0,00 0 97 

- 0.0 0 0 67 

- 0.001 5 9 

- 0.00 2 01 
• 0.0 0 1 6 8 
• 0.0 0 1 6 2 
•0.00155 
- 0.0 0 1 5 6 
• 0.0 0 1 6 1 


0 .0 0 0 7 
0 

■ 0.0 
■ 0.0 
• 0.0 
■0X029 
• 0,0 

■ OX 

• 0.0 

■ OX 
- 0.0 
-ox 



- 0 .0 0 4 5 
-0X047 

- 0 .0 0 4 0 

- 0X0 48 
-0X048 

- 0 .0 0 1 8 
-0X022 
•0X023 
- 0 .0 0 2 7 
-0X023 
-0X037 
-0X037 
■0X039 

■ 0 .0 0 3 4 
■0X042 
■0X045 

■ 0X0 47 

■ 0X0 50 


0X0 10 
0X0 15 



• 0 .0 0 2 2 
25 
27 
32 
■0X037 

■ 0 .0 0 4 2 
-0X0 4 5 

■ 0 .0 0 4 5 
■0X040 
-0X055 


0 .0 0 1 3 1 
0X0 12 0 
0 .0 0 1 2 0 
0X0112 
0 .0 0 1 O 1 
0.00 085 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0.0 0 0 
0X0 0 
0.0 0 0 
0.0 0 0 
0.0 0 1 


1 7 

0.00 O 0 7 
0.00 005 
0.00 0 3 3 
0.00 06 7 
9 6 
- 0.00 1 0 6 

■ 0X0 102 

- 0.000 9 8 
-0.001 0 4 
-0.00 08 7 
-0X0060 
-0.000 3 5 

- 0.00 O 7 2 

0X0019 

- 0.000 1 6 

- 0.00 0 5 1 

- 0.00 0 9 3 
-0X0121 
-0X0 1 2 9 
-0X0125 

- 0.00 1 2 0 

■ 0.0 0 10 5 
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NACA RM A55B11 


TABLE III.- LATERAL AND DIRECTIONAL STABILITY DATA - Continued 
(c) Fuselage-tail combinations 


M 




Horizontal 

toil on 



II 

0.203 , ly / tv , = 0.463 

Sy / S ^ = 0.267 , ly / by , = 0.443 


S 

% 

Cy 

% 

% 

0.25 

_ 

4.0 

“ 0.0 0 8 5 

0.00 3 35 

- U .0 0 1 3 9 

- 0 .0 1 2 3 

0 .0 0 4 3 8 

- 0.00 2 1 1 


- 

2.0 

- 0.00 9 5 

0 ,0 0 3 3 7 

- 0.00 1 2 6 

- 0 .0 1 2 5 

0 .0 0 4 3 8 

- 0.00 1 92 



0 

- 0.00 9 5 

0 .0 0 3 3 8 

- 0.0 0 10 8 

- 0 .0 1 2 1 

0 .0 0 4 4 0 

- 0.00 1 7 1 



2.0 

“ 0.00 9 4 

0.00 3 1 5 

- 0.0 0 0 9 4 

- 0 .0 1 1 8 

0 .0 0 4 4 0 

- 0.00 1 5 1 



4.0 

- 0.0 1 0 0 

0.00 3 23 

- 0.00 0 8 4 

- 0 .0 1 2 0 

0 .0 0 4 4 5 

- 0 .0 0 1 3 4 



6.0 

- 0.00 9 9 

0 .0 0 3 2 6 

- 0.00 07 4 

- 0 .0 1 1 7 

0 .0 0 4 4 6 

- 0.00 1 1 7 



7.0 

- 0.00 9 9 

0 .0 0 3 2 9 

- 0.00 0 7 3 

- 0 .0 1 1 6 

013 0 4 4 6 

- 0 .0 0 1 0 9 



8.0 

- 0.0 1 0 5 

0 .0 0 3 2 8 

- 0.00 0 64 

- 0 .0 1 1 4 

0 .0 0 4 4 5 

- 0 .0 0 1 0 1 



9.0 

- 0.01 0 5 

0.00 3 25 

- 0.0 0 0 5 9 

- 0 .0 1 1 2 

0 .0 0 4 4 3 

- 0 .0 0 0 9 2 



10 .0 

- 0.01 1 5 

0.00 3 1 6 

- 0.000 5 3 

- 0 .0 1 1 1 

0 .0 0 4 3 7 

- 0 .0 0 0 8 8 



1 2.0 

- 0.0 1 0 6 

0.00 3 08 

- 0.000 45 

- 0 .0 1 0 0 

0 .0 0 4 1 8 

- 0 .0 0 0 7 7 



1 4.0 

- 0.0 1 0 6 

0 .0 0 2 8 4 

- 0.00 0 5 0 

- 0 .0 1 0 5 

0 .0 0 3 9 7 

- 0.00 0 7 6 



16.0 

“ 0.01 07 

0 .0 0 2 7 8 

- 0.0 0 0 3 5 

- 0 .0 1 0 5 

0 .0 0 3 9 6 

- 0 .0 O 0 5 1 



17.5 

- 0.0 1 1 4 

0.00 2 55 

- 0.00 0 2 3 

- 0 .0 1 0 2 

0 ,0 0 3 7 3 

- 0.00 0 4 0 

0.6 0 

- 

4.0 

- 0.01 0 3 

0.00 3 47 

- 0.00 1 45 

- 0 .0 1 3 3 

0.00 4 7 6 

- 0.00 2 2 1 


- 

2.0 

“ 0.01 0 3 

0.00 3 37 

- 0.0 0 1 2 8 

- 0-0131 

0 .0 0 4 6 8 

- 0.00 1 9 9 



0 

- 0.00 9 9 

0.00 3 33 

- 0.0 0 1 1 3 

- 0 .0 1 2 9 

0 .0 0 4 6 9 

- 0.0017 5 



2.0 

- 0.00 9 8 

0.00 3 27 

- 0.0 0 1 0 1 

- 0 .0 1 2 5 

0 .0 0 4 6 0 

- 0.00 1 5 6 



4.0 

- 0.01 0 0 

0.00 3 29 

- 0.0 0 0 9 0 

- 0 .0 1 2 3 

0 .0 0 4 6 6 

- 0.00 1 4 0 



6.0 

- 0.0 0 9 7 

0.0 0 3 30 

- 0.0 0 0 7 8 

- 0 .0 1 2 4 

0 .0 0 4 6 7 

- 0.00 121 



7.0 

“ 0.00 97 

0.00 3 31 

- 0.00 0 7 4 

- 0 .0 1 2 4 

0 .0 0 4 7 2 

- 0.001 1 2 



8.0 

- 0.0 0 9 7 

0 .0 0 3 2 9 

- 0.0 0 0 6 9 

- 0 .0 1 2 3 

0 .0 0 4 6 5 

- 0 .0 0 1 0 6 



9.0 

-- 0.0 0 9 6 

0.00 3 25 

- 0.0 0 0 66 

- 0 .0 1 2 3 

0 .0 0 4 5 7 

- 0.00 1 0 3 



10.0 

- 0.00 9 6 

0.00 3 29 

- 0.0 0 0 5 8 

- 0 .0 1 2 0 

0 .0 0 4 4 5 

- 0.00 09 ft 



1 2.0 

“ 0.00 9 2 

0 .0 0 3 0 2 

- 0.0 0 0 5 5 

- 0 .0 1 1 4 

0 .0 0 4 2 1 

- 0.00 08 ft 



1 4.0 

“ 0.00 8 9 

0.00 2 85 

- 0.0 U 0 5 0 

- 0 .0 1 1 1 

0 .0 0 4 0 2 

- 0 .0 0 0 7 9 



1 6.0 

- 0.00 8 8 

0 .0 0 2 7 2 

- 0.0 0 0 4 0 

- 0.01 09 

9 .0 0 3 8 6 

- 0.00 0 6 5 



1 7 ..S 

- 0.00 9 1 

0 .0 0 2 5 4 

- 0.0 0 0 3 2 

- 0 .0 1 0 8 

0 .0 0 3 6 7 

- 0.00 0 5 2 

0.8 0 

- 

4.0 

- 0.01 1 0 

0.00 3 84 

- 0.001 45 

- 0 .0 1 4 7 

0 .0 0 5 4 0 

- 0.00 2 3 6 


- 

2.0 

- 0.0 1 0 6 

0.0 0 3 7 6 

- 0.0 0 1 3 1 

- 0 .0 1 4 5 

0 .0 0 5 3 3 

- 0 .0 0 2 1 1 



0 

- 0.01 0 3 

0 .0 0 3 7 3 

- 0.0 0 1 1 4 

- 0 .0 1 4 0 

0 .0 0 5 3 2 

- 0 .0 0 1 8 8 



2.0 

“ 0.00 9 0 

0 .0 0 3 5 5 

- 0.0 0 1 00 

- 0 .0 1 3 4 

0 .0 0 5 1 4 

- 0.00 1 6 5 



4.0 

- 0.01 00 

0.00 3 5 6 

- 0.0 0 0 90 

- 0 .0 1 3 5 

0 .0 0 5 2 7 

- 0.001 4 7 



6.0 

- 0.00 9 9 

0.00 3 59 

- 0.0 0 0 8 0 

- 0 .0 1 3 3 

0 .0 0 5 2 9 

- 0 .0 0 1 2 8 



7.0 

- 0.00 9 9 

0 .0 0 3 5 5 

- 0.0 0 0 8 0 

- 0 .0 1 3 2 

0 .0 0 5 1 9 

- 0 .0 0 1 2 9 



8.0 

- 0.00 9 7 

0 .0 0 3 5 3 

- 0.0 0 0 7 5 

- 0 .0 1 2 7 

0 .0 0 4 9 5 

- 0.00 1 3 2 



9.0 

- 0.0 0 9 8 

0.00 3 54 

- 0.0 0 0 6 2 

- 0 .0 1 2 9 

0 .0 0 4 9 9 

- 0 .0 0 1 1 1 



1 0.0 

“ 0.01 0 0 

0.00 3 56 

- 0.0 0 0 5 0 

- 0 .0 1 2 6 

0 .0 0 4 8 8 

- 0 .0 0 1 0 2 



1 2.0 

- 0.00 9 5 

0.00 3 3 8 

- 0.000 4 7 

- 0 .0 1 2 2 

0 .0 0 4 5 9 

- 0.00 09 0 



1 4.0 

“ 0.00 9 1 

0.00 3 1 2 

- 0.0 00 4 5 

- 0 .0 1 1 9 

0 .0 0 4 4 7 

- 0 .0 0 0 7 7 



1 6.0 

“ 0.00 9 2 

0.00 3 06 

- 0.000 35 

- 0 .0 1 1 9 

0 .0 0 4 4 3 

- 0.00 06 2 



1 7.5 

- 0.00 9 3 

0 .0 0 3 0 6 

- 0.00 0 23 

- 0 .0 1 1 0 

0 .0 0 4 3 0 

- 0 .0 0 0 5 0 

0.90 

- 

4.0 

- 0.01 1 8 

0 .0 0 4 2 5 

- 0.0 0 1 5 6 

- 0 .0 1 5 4 

0 .0 0 5 7 4 

- 0 .0 0 2 5 1 


- 

2.0 

- 0.01 1 7 

0 .0 0 4 2 7 

- 0.00 1 2 9 

- 0 .0 1 5 0 

0 .0 0 5 7 1 

- 0 .0 0 2 1 4 



U 

- 0.01 1 4 

0.00 4 1 9 

- 0.0 0 1 1 4 

- 0 .0 1 4 5 

0 .0 0 5 6 7 

- 0.00 1 8 9 



2.0 

- 0.01 0 2 

0 .0 0 3 6 2 

- 0.0 0 0 9 9 

- 0 .0 1 3 7 

0 .0 0 5 1 9 

- 0 .0 0 1 6 2 



4,0 

“ 0.01 0 4 

0 .0 0 3 8 0 

- 0.00 0 8 7 

- 0-01 39 

0 .0 0 5 4 7 

- 0 .0 0 1 4 6 



6.0 

- 0.0 1 0 0 

0.00 3 5 6 

- 0.0 0 0 9 8 

- 0 .0 1 3 1 

0 .0 0 4 8 7 

- 0.00 1 5 1 



7.0 

- 0.00 9 7 

0-00 3 4 9 

- 0.0 0 0 9 5 

- 0 .0 1 2 8 

0 ,0 0 4 7 7 

- 0 .0 0 1 4 7 



8.0 

- 0.00 9 8 

0 .0 0 3 5 1 

- 0.0 0 0 8 6 

- 0 .0 1 2 5 

0 .0 0 4 7 3 

- 0.00 1 3 0 



9.0 

“ 0.00 9 7 

0 .0 0 3 4 7 

- 0.0 0 0 7 9 

- 0 .0 1 2 4 

0 .0 0 5 1 2 

- 0 .0 0 1 2 9 



1 0.0 

“ 0.0 1 0 9 

0 .0 0 4 1 0 

- 0,00 0 3 3 

- 0 .0 1 1 9 

0 .0 0 5 5 9 

- 0 .0 0 1 0 9 



1 2.0 

- 0.01 1 5 

0 .0 0 4 3 4 

- 0.0 0 0 1 7 

- 0 .0 1 3 8 

0 .0 0 5 5 6 

- 0 .0 0 0 7 6 



1 4.0 

“ 0.0 1 1 6 

0 .0 0 4 4 4 

- 0.0 0 0 05 

- 0 .0 1 3 6 

0 .0 0 5 6 2 

- 0 .0 0 0 6 1 



1 6.0 

“ 0.01 1 4 

0 .0 0 4 4 4 

0 

- 0 .0 1 3 8 

0 .0 0 5 8 5 

- 0 .0 0 0 4 5 

0.9 3 

- 

4.0 

- 0.01 2 1 

0.00 4 30 

- 0.0 0 1 7 4 

- 0 .0 1 5 7 

0 .0 0 5 9 8 

- 0.00 27 9 


- 

2.0 

“ 0.01 1 9 

0 .0 0 4 2 5 

- 0.0 0 1 4 2 

- 0 .0 1 5 3 

0 .0 0 5 8 9 

- 0 .0 0 2 3 1 



0 

- 0.01 1 4 

0.00 4 0 6 

- 0.001 17 

- 0 .0 1 4 3 

0 .0 0 5 4 5 

- 0 ,0 0 1 8 9 



2.0 

- 0.01 0 2 

0 .0 0 3 4 9 

- 0.0 0 0 96 

- 0 .0 1 3 5 

0 .0 0 5 0 9 

- 0 .0 0 1 6 3 



4.0 

“ 0.01 0 0 

0.00 3 39 

- 0.0 0 0 8 8 

- 0 .0 1 3 1 

0 .0 0 5 0 6 

- 0 .0 0 1 4 9 



6.0 

- 0.00 9 4 

0 .0 0 3 2 1 

- 0.0 0 0 9 2 

- 0 .0 1 2 1 

0 .0 0 4 5 9 

- 0.0 0 1 4 4 



7.0 

- 0.00 9 2 

0 .0 0 3 1 1 

- 0 .0 0 0 8 7 

- 0 .0 1 2 0 

0 .0 0 4 5 3 

- 0.00 1 3 8 



8.0 

- 0.00 9 0 

0 .0 0 3 0 0 

- 0.0 0 0 8 2 

- 0 .0 1 1 5 

0 .0 0 4 3 9 

- 0 .0 0 1 2 8 



9.0 

- 0.00 8 8 

0 .0 0 2 8 8 

- 0.0 0 0 7 7 

- 0 .0 1 1 2 

0 .0 0 4 2 5 

- 0 .0 0 1 1 9 



1 0.0 

- 0,00 8 1 

0 .0 0 2 4 8 

- 0.0 0 0 7 6 

- 0 .0 1 0 7 

0 .0 0 3 9 2 

- 0 .0 0 1 1 3 



1 2.0 

- 0.01 0 2 

0 .0 0 3 5 3 

- 0.0 0 0 n 5 

- 0 .0 1 2 5 

0 .0 0 4 8 9 

- 0 .0 0 0 5 1 

0.9 5 

- 

4.0 

- 0.01 2 4 

0 .0 0 4 6 3 

- 0.0 0 1 5 9 

- 0 .0 1 6 7 

0 .0 0 6 4 6 

- 0 .0 0 2 6 6 


- 

2.0 

- 0.01 1 9 

0 .0 0 4 3 2 

- O .0 0 1 2 7 

- 0 .0 1 5 7 

0-00 6 1 9 

- 0 .0 0 2 2 1 



0 

- 0.01 1 0 

0 .0 0 3 9 6 

- 0.0 0 0 9 7 

- 0 .0 1 4 7 

0 .0 0 5 7 4 

- 0 .0 0 1 7 8 



2.0 

- 0.01 0 1 

0.00 3 5 3 

- 0.0 0 0 7 8 

- 0 .0 1 3 8 

0 .0 0 5 2 7 

- 0 .0 0 1 4 8 



4.0 

- 0.00 9 8 

0 .0 0 3 3 8 

- 0.00 0 65 

- 0 .0 1 3 7 

0 .0 0 5 2 6 

- 0 .0 0 1 2 5 



6.0 

- 0.00 8 9 

0.00 3 1 0 

- 0.0 0 0 6 5 

- 0 .0 1 2 8 

0 .0 0 4 9 3 

- 0 .0 0 1 1 7 



7.0 

- 0.00 8 5 

0 .0 0 2 8 7 

- 0.0 0 0 6 4 

- 0 .0 1 2 3 

0 .0 0 4 6 6 

- 0 .0 0 1 0 8 



8.0 

- 0.00 8 1 

0.00 2 6 3 

- 0.00 0 60 

- 0 .0 1 1 7 

0 .0 0 4 4 4 

- 0 .0 0 1 0 0 



9.0 

- 0.007 4 

0 .0 0 2 1 8 

- 0.00 0 5 7 

- 0 .0 1 1 4 

0 .0 0 4 2 1 

- 0.00 0 9 5 



1 0.0 

- 0.00 7 1 

0.00 2 1 4 

- 0.00 0 60 

- 0 .0 1 0 6 

0 .0 0 3 8 0 

- 0 .0 0 0 8 8 
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TABLE III 


- LATERAL ARD DIRECTIONAL STABILITY DATA - Continued 
(c) Fuselage-tail combinations - Continued 


M 

°U 



Horizontal 

tail on 



Sy / S ^ 

= 0.203 , = 0.620 

Sy / Sy ^ = 

0.267 , ly / b ^ = 0.599 

% 

S 

% 



% 

0.25 

- 4.0 

- 0.00 9 9 

0 .0 0 4 6 8 

- 0.0 o 1 4 5 

- 0 .0 1 2 5 

0 .0 0 6 2 6 

- 0.002 2 3 


- 2.0 

- 0.00 9 5 

0,00 4 56 

- 0.0 0 1 2 8 

- 0 .0 1 2 6 

0 .0 0 6 1 4 

- 0.0 0 1 9 9 


0 

- 0.00 8 9 

OOO 4 55 

- 0.0 0 1 06 

- 0 .0 1 2 3 

0 .0 0 6 0 7 

- 0 .0 0 1 7 1 


2.0 

- 0.00 9 3 

0 .0 0 4 4 4 

- 0.0 0 0 07 

- 0 .0 1 1 8 

0 .0 0 5 9 9 

- 0.00 1 4 5 


4.0 

“ 0.00 9 2 

0.00 4 40 

- 0.0 0 07 2 

- 0 .0 1 1 5 

0 .0 0 6 0 0 

- 0.001 2 2 


6,0 

- 0.00 8 9 

0 .0 0 4 4 3 

- 0.0 0 0 5 6 

- 0 .0 1 1 7 

0 .0 0 6 0 2 

- 0.00 1 0 2 


7.0 

- 0.00 9 3 

0 .0 0 4 4 3 

- 0.00 0 47 

- 0 .0 1 1 6 

0.00 5 99 

- 0.00 0 9 1 


8,0 

- 0.00 9 1 

0.0 0 4 4 5 

- 0.00 0 4 4 

- 0 .0 1 2 1 

0 .0 0 6 0 3 

- 0.00 0 6 2 


9.0 

- 0.0 0 9 0 

0.0 0 4 40 

- 0.0 0 0 3 7 

- 0 .0 1 2 0 

0 .0 0 5 9 7 

- 0.00 07 4 


10.0 

- 0.00 8 0 

0.00 4 37 

- 0.0 0 0 3 2 

- 0 X )1 17 

OX )0 58 1 

- 0.0006 6 


1 2.0 

• 0 .0 0 8 6 

0.00 4 27 

- 0.0 0 0 1 4 

- 0 X )1 1 4 

0 .0 0 5 5 9 

- 0.00 0 5 0 


1 4,0 

- 0.00 8 3 

0.00 3 90 

- 0.0 0 0 1 7 

- 0.01 04 

0.00 5 1 9 

- 0.00 04 3 


1 6.0 

- 0.00 8 5 

0 .0 0 3 8 2 

0.0 0 0 0 7 

- 0 X )1 07 

0.00 5 15 

- 0 .0 0 0 1 6 


1 7.5 

- 0 .0 0 8 3 

0.00 3 2 5 

0.0 00 1 4 

- 0 .0 1 0 4 

OjOO 4 52 

- 0.00 0 07 

0.6 0 

- 4.0 

- 0.01 0 4 

0.00 4 90 

- 0.0 0 1 5 1 

- 0 .0 1 3 2 

0 .0 0 6 7 0 

- 0.00 2 3 5 


- 2.0 

“ 0 .0 1 0 2 

0.00 4 77 

“ 0.0 0 1 3 4 

- 0 J 0 X 28 

OJOO 6 53 

- 0.002 06 


0 

- 0.00 9 9 

0 .0 0 4 6 9 

- 0.0 0 1 1 2 

- 0 .0 1 2 6 

0 .0 0 6 5 0 

- 0.001 7 7 


2.0 

- 0,00 9 5 

0 .0 0 4 5 6 

- 0.0 00 93 

- 0 .0 1 2 3 

0.00 6 3 6 

- 0.001 5 9 


4.0 

• 0.00 9 7 

0 .0 0 4 5 4 

- 0.0 0 0 6 6 

- 0 .0 1 2 2 

0 .0 0 6 3 8 

- 0 .0 0 1 2 7 


6.0 

- 0.00 9 2 

0 .0 0 4 6 1 

- 0.0 00 62 

- 0 .0 1 2 3 

0 .0 0 6 4 0 

- 0 .0 0 0 9 1 


7.0 

- 0.0 0 9 2 

0 .0 0 4 6 3 

- 0.0 00 5 5 

- ODl 2 1 

0 .0 0 6 4 4 

- 0.00 0 9 2 


8.0 

- 0.00 9 1 

0 .0 0 4 5 7 

- 0.0 0 0 5 2 

- 0 .0 1 2 5 

0 .0 0 6 3 7 

- 0.00 0 8 3 


9.0 

- 0.0 0 9 1 

0 .0 0 4 4 8 

- 0.0 00 4 7 

- 0 .0 1 2 2 

0 .0 0 6 2 7 

- 0 .0 0 0 7 7 


1 0.0 

- 0.00 8 9 

0 .0 0 4 4 5 

- 0.0 00 36 

- 0 .0 1 2 0 

0.00 6 1 3 

- 0.00 0 7 0 


1 2.0 

- 0.0 0 9 0 

0.00 4 2 7 

- 0.0 0 0 2 6 

- 0 .0 1 1 6 

0 .0 0 5 8 7 

- 0 .0 0 0 5 4 


1 4.0 

- 0.00 8 5 

0 .0 0 4 0 1 

- 0.0 00 1 6 

- 0 .0 1 1 2 

0 .0 0 5 6 0 

- 0 .0 0 0 3 9 


1 6.0 

- 0 .0 0 8 5 

0.00 3 67 

- 0.0 0 0 01 

- 0 .0 1 1 1 

0 .0 0 5 2 9 

- 0 .0 0 0 2 5 


17.5 

- 0 .0 0 8 4 

0 .0 0 3 2 4 

0 

- 0 .0 1 1 2 

0 .0 0 4 8 5 

- 0 .0 0 0 0 7 

0.8 0 

“ 4.0 

- 0 .0 1 0 6 

0.0 0 5 31 

- 0.0 0 1 5 9 

- 0 .0 1 4 0 

0 .0 0 7 4 3 

- 0 .0 0 2 4 7 


- 2.0 

- 0 .0 1 0 4 

0 .0 0 5 2 4 

- 0.0 0 1 3 8 

- 0 .0 1 3 6 

0 .0 0 7 2 6 

- 0.00 2 1 7 


0 

- 0.0 1 0 2 

0 .0 0 5 1 7 

- 0.0 0 1 1 5 

- 0 ,0 1 3 2 

0 .0 0 7 1 0 

- 0.001 8 3 


2.0 

- 0 .0 0 9 7 

0.00 4 9 5 

“ 0.0 0 0 96 

- 0 .0 1 2 7 

0 .0 0 6 8 5 

- 0 .0 0 1 5 4 


4.0 

- 0.00 9 8 

0 .0 0 4 9 2 

- 0.0 0 0 0 1 

- 0 .0 1 2 7 

0 .0 0 6 8 8 

- 0-00 1 3 3 


6.0 

“ 0.00 9 6 

0 .0 0 4 9 7 

- 0.0 00 65 

- 0 .0 1 2 6 

0 .0 0 6 9 0 

- 0 .0 6 1 0 9 


7.0 

- 0.00 9 7 

0 .0 0 4 8 9 

- 0.0 0 0 65 

- 0 ,0 1 2 8 

0 .0 0 6 8 0 

- 0 .0 0 1 0 6 


8.0 ! 

- 0.00 9 5 

0.00 4 84 

- 0.0 0 0 6 2 

- 0 .0 1 2 5 

0 .0 0 6 6 7 

- 0.00 1 0 1 


9.0 

- 0.00 97 

0.0 0 4 9 0 

“ 0 .0 0 0 4 3 

- 0 .0 1 2 5 

0 .0 0 6 6 6 

- 0 .0 0 0 8 2 


1 0.0 ; 

- 0.00 9 9 

0.0 0 4 9 6 

- 0.0 0 0 2 7 

- 0 .0 1 2 4 

0 .0 0 6 6 1 

- 0.00 0 6 5 



- 0.01 0 0 

0 ,0 0 4 9 4 

- 0.0 0 0 09 

- 0 .0 1 1 8 

0 .0 0 6 1 8 

- 0.0005 2 



- 0.0 0 9 2 

0.0 0 4 3 6 - 

- 0.0 0 0 1 4 

- 0 .0 1 1 5 

0 .0 0 5 9 3 

- 0 .0 0 0 3 7 


1 6.0 

- 0.00 9 2 

0 .0 0 4 2 9 

- 0.0 0 0 02 

- 0 .0 1 1 6 

0 .0 0 5 8 S 

- 0-00017 



- 0.00 9 4 

0 .0 0 4 0 1 

0.000 12 

- 0 .0 1 1 8 

0 .0 0 5 8 1 

0 .0 0 0 0 4 

0.90 


“ 0 .0 1 1 7 

0 .0 0 5 7 8 

- 0.0 0 1 7 9 

- 0 .0 1 5 1 

0 .0 0 7 8 9 

- 0 .0 0 2 6 7 



- 0 .0 1 1 2 

0 .0 0 5 8 1 

- 0.00 1 3 3 

- 0 .0 1 4 9 

0 .0 0 7 9 3 

- 0 .0 0 2 2 1 


0 

“ 0.0 1 1 1 

0 .0 0 5 6 6 

- 0.0 01 1 5 

- 0 .0 1 4 0 

0 .0 0 7 5 0 

- 0 .0 0 1 8 8 


2.0 

“ 0 .0 1 0 1 

0 .0 0 5 0 2 

- 0.0 0 0 91 

- 0 .0 1 3 5 

0 .0 0 7 1 5 

- 0.00 1 5 5 


4.0 

- 0.01 0 4 

0 .0 0 5 2 0 

- 0.00 07 2 

- 0 .0 1 3 6 

0 .0 0 7 3 6 

- 0.00 1 3 0 


6.0 

- 0.01 0 1 

0 .0 0 5 0 5 

- 0.0 007 8 

- 0 .0 1 3 0 

0.00 70 2 

- 0 .0 0 1 3 0 


7.0 

- 0.0 1 0 0 

0 .0 0 5 0 2 

“ 0 .0 0 0 7 3 

- 0 .0 1 2 7 

0 .0 0 6 8 5 

- 0 .0 0 1 2 2 


8,0 

- 0.00 9 8 

0.0 0 4 9 7 

- 0 .0 0 0 6 5 

- 0 .0 1 2 6 

0 .0 0 6 7 2 

- 0.00 1 07 


9.0 

- 0.0 0 9 7 

0.0 0 4 9 2 

- 0.000 5 4 

- 0 .0 1 2 3 

0 .0 0 6 4 1 

- 0 .0 0 0 9 6 


1 0.0 

“ 0.00 9 6 

0.00 4 8 5 

- 0.0 0 0 63 

- 0 .0 1 2 0 

0 .0 0 6 2 0 

- 0 .0 0 1 0 3 


1 2.0 

- 0.01 1 1 

0.00 5 8 3 

0.0 0 0 1 4 

- 0 .0 1 4 0 

0 .0 0 7 4 8 

- 0.00 0 3 2 



- 0.0 1 1 2 

0.00 5 8 6 

0.00022 

- 0 .0 1 3 9 

0 .0 0 7 5 1 

- 0.00 0 1 2 


KB 9 

- 0.0 1 1 1 

0 .0 0 5 8 5 

0.0 00 3 8 

- 0 .0 1 3 9 

0 .0 0 7 5 0 

0.00 0 1 0 

0.9 3 

- 4.0 

- 0.0 1 1 9 

' 0.00 5 9 8 

- 0.00 1 8 1 

- 0 .0 1 5 1 

0.0 0 8 10 

- 0 .0 0 2 8 2 


- 2.0 

- 0.01 1 7 

0.00 5 9 3 

- 0.00 1 46 

- 0.01 4 9 

0 .0 0 8 0 1 

- 0.00 2 2 9 


0 

” 0.01 1 3 

0.00 5 69 

- 0.001 11 

- 0 .0 1 3 8 

1 0 .0 0 7 4 2 

- 0.00 1 8 3 


2.0 

- 0.01 0 0 

0.00 4 89 

- 0.0 0 0 90 

- 0 .0 1 3 1 

0 .0 0 7 0 0 

- 0 .0 0 1 5 4 


4.0 

- 0.00 9 9 

0.00 4 84 

- 0.000 76 

- 0 .0 1 2 8 

0.00 69 4 

- 0 .0 0 1 3 2 


6.0 

- 0.00 9 6 

0 .0 0 4 7 3 

- 0.0 007 9 

- 0 .0 1 2 2 

1 0 .0 0 6 5 2 

- 0 .0 0 1 2 5 


7.0 

- 0.0 0 9 5 

0 .0 0 4 7 0 

- 0.0 0 07 3 

- 0 .0 1 1 9 

! 0 .0 0 6 2 8 

- 0 .0 0 1 1 5 


8.0 

- 0.00 9 3 

0 .0 0 4 5 4 

- 0.0 0 0 62 

- 0 .0 1 1 6 

0 .0 0 6 0 8 

- 0 .0 0 1 0 6 


9.0 

' 0.00 8 9 

0.00 4 1 7 

- 0.0 00 5 9 

- 0 .0 1 1 0 

0.00 5 82 

- 0 .0 0 0 9 6 


1 0.0 

- 0.00 8 2 

0.00 3 75 

- 0.000 5 4 

- 0 .0 1 0 7 

0.00 5 31 

- 0 .0 0 0 8 6 


1 2.0 

- 0.01 0 1 

0.00 4 99 

0.0 0 0 25 

- 0 .0 1 2 9 

0 .0 0 6 8 4 

0 

0.95 

- 4.0 

- 0.01 2 0 

0.00 5 95 

- 0.0 01 8 3 

- 0 .0 1 5 9 

0.00 8 4 6 

- 0.00 2 9 3 


- 2.0 

- 0.01 1 8 

0.00 5 76 

- 0.0 0 1 4 7 

- 0 .0 1 5 0 

ODO 8 1 2 

- 0 .0 0 2 3 7 


0 

- 0.01 0 9 

0.00 5 28 

- 0.00 1 1 6 

- 0 .0 1 3 8 

0.00 7 3 5 

- 0.00 1 8 8 


2.0 

- 0.00 9 8 

0.00 4 61 

- 0.0 0 0 90 

- 0 .0 1 3 1 

0 .0 0 6 7 8 

- 0 .0 0 1 5 4 


4.0 

“ 0.00 9 3 

0 .0 0 4 3 7 

- 0.0 0 0 7 7 

- 0 .0 1 2 6 

0 .0 0 6 5 3 

- 0.00 1 3 9 


6.0 

- 0.00 9 2 

ODO 4 39 

- 0.00 07 2 

- 0 .0 1 1 9 

0 .0 0 6 1 6 

- 0,00 1 1 7 


7.0 

- 0 .0 0 9 2 

0.00 4 2 3 

- 0.00 0 69 

- 0 X 11 18 

0 .0 0 6 0 4 

- 0.00 1 OB 


8,0 

: -* 0.00 8 9 

0.00 4 1 2 

- 0.0 0 0 60 

- 0 .0 1 1 5 

0.00 582 

- 0 .0 0 0 9 8 


9.0 

- 0.00 8 2 

0.00 3 59 

- 0.0 0 0 64 

- 0 .0 1 0 8 

0.00 5 2 5 

- 0.00 0 9 5 


1 0.0 

- 0 .0 0 8 4 

0 .0 0 4 0 U 

- 0.0 00 47 

- 0 .0 1 01 

0.00 4 8 9 

- 0.00 0 9 2 
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TABLE III.- LATERAL AND DIRECTIONAL STABILITY DATA 

(d) Fuselage alone 


Concluded 


M 

au 

n=lOS 

n = l2.0 

% 

% 

% 


S 

% 

OJ35 

- 4X> 

- 0.00 0 7 

- 0X)0 104 

0.00007 

- 0 .0 0 1 3 

- 0 .0 0 1 0 9 

0 


- 2.0 

- 0.00 1 0 

- 0.00 1 07 

0.0 0 0 0 7 

- 0.00 1 5 

-OJOO 112 

0 


0 

- OJOO 05 

- 0.00 1 lO 

0X)0003 

- 0 .0 0 1 0 

- 0 .0 0 1 1 7 

- 0.0 0 0 0 5 


2.0 

- 0.00 0 8 

- 0 .0 0 1 0 7 

- 0.0 0 0 0 2 

- ODO 09 

- 0 .0 0 1 1 4 

- 0.00 0 1 2 


4.0 

- OJOO 0 3 

- ODO 101 

- 0.0 0 0 07 

- 0 .0 0 1 3 

- 0 .0 0 1 1 1 

- 0.00 0 1 3 


6.0 

- 0.00 0 5 

- 0.00 1 01 

- 0.000 1 0 

- 0 .0 0 1 5 

- 0.00 1 0 6 

- 0.00 0 1 7 


7.0 

- 0.00 1 0 

- 0.00 1 0 1 

- 0.0 0 0 1 2 

- 0 .0 0 1 9 

- 0 .0 0 1 0 1 

- 0.00 0 1 9 


8.0 

- 0.00 1 4 

- 0.0 0 0 9 6 

- 0.0 0 0 1 7 

- 0 .0 0 1 7 

- 0 .0 0 1 0 5 

- 0 .0 0 0 2 0 


9.0 

- 0.00 1 2 

- 0i)0 0 97 

- 0.0 0 0 1 9 

- 0 .0 0 2 0 

- 0.0 0 0 98 

- 0.000 1 9 


1 0.0 

- 0.00 1 5 

- 0.00 0 94 

- 0.0 0 0 1 7 

- 0 .0 0 1 9 

- 0 .0 0 0 9 7 

- 0.0 00 2 0 


1 2.0 

- 0.00 1 2 

- 0.00 0 91 

- 0.0 0 0 1 9 

- 0 .0 0 2 1 

- 0 .0 0 0 9 4 

- 0 .0 0 0 2 2 


1 4.0 

- 0.00 1 9 

- 0.00 0 9 3 

- 0.0 0 0 2 4 

- 0 .0 0 2 2 

- 0 .0 0 0 e 0 

- 0 .0 0 0 2 P 


16 D 

- 0.00 2 1 

- 0.0 0 0 8 0 

- 0.000 26 

- 0 .0 0 3 0 

- 0 .0 0 0 7 3 

- 0.00 0 2 4 


17.5 

- 0 X )0 30 

- 0.00 0 56 

- 0.0 00 21 

- 0 .0 0 4 9 

- 0.00 0 1 4 

- 0.0 0 0 1 1 

0.60 

” 4 X > 

- 0.00 1 8 

- 0.00 1 1 1 

0.00 0 0 8 

- 0 .0 0 1 5 

- 0 .0 0 1 1 1 

0 .0 0 0 1 0 


- 2X) 

- 0.00 1 7 

- 0.00 111 

0.0 0 0 0 5 

- 0 J 0013 

- 0.00 1 1 6 

0.00 0 0 5 


0 

- 0.00 1 5 

- 0.00 112 

0.00 0 02 

- 0 .0 0 1 3 

- OjOO 1 1 4 

0.00 0 0 2 


2.0 

- 0.00 1 7 

- 0.00 1 1 1 

- 0.0 0 0 0 3 

- 0 .0 0 1 3 

- 0.00 1 1 4 

- 0.00 0 0 2 


4.0 

- OJOO 1 7 

- 0.00 1 0 8 

- 0.0 0 008 

- 00)0 1 5 

- 0.0 0 1 10 

- 0 .0 0 0 0 5 


6.0 

- 0 X)O 1 9 

- 0 X )0 10 5 

- 0.000 1 2 

- 00)0 1 5 

- 0 .0 0 1 0 5 

- 0.00 0 0 8 


7.0 

- 0 X )0 20 

-OJOO 102 

- 0.0 00 1 4 

- 0 .0 0 1 7 

- 0 .0 0 1 0 2 

- 0 .0 0 0 1 2 


8.0 

- 0.00 1 9 

- 0,00 1 0 2 

- 0.0 00 15 

- 0 .0 0 1 9 

- 0 .0 0 1 0 1 

- 0.00 0 1 2 


9.0 

- 0 X )0 20 

- 0.00 1 0 1 

- 0.000 17 

- 0 .0 0 2 0 

- 0.00 0 98 

- 0.000 1 4 


10.0 

- 0.00 2 2 

- 0.00 0 99 

- 0.0 0 0 1 7 

- 0 .0 0 1 9 

- 0.00 09 9 

- 0.000 1 5 


1 2.0 

- 0.0 0 2 4 

- 0.00 0 97 

- 0.0 0 0 21 

- 0 ,0 0 2 1 

- 0 .0 0 0 9 6 

- 0.00 0 1 9 


1 4.0 

- 0.00 2 8 

- 0 .0 0 0 9 6 

- 0.0 0 0 2 4 

- 0 .0 0 2 2 

- 0 .0 0 0 9 1 

- 0.00 0 2 1 


16.0 

- 0.00 3 5 

- 0 .0 0 0 8 6 

- 0.00 0 2 4 

- 0 .0 0 3 5 

- 0 .0 0 0 6 4 

- 0.00 0 1 6 


17.5 

- 0.0 0 4 4 

- 0.00 0 74 

- 0.0 00 23 

- 0 .0 0 5 1 

- 0 .0 0 0 1 9 

- 0 .0 0 0 0 5 

0.80 

- 4.0 

- 0.00 15 

- 0.00 110 

0.00 0 08 

- 0 .0 0 1 7 

- 0 .0 0 1 1 5 

0.00 0 Ob 


- 2.0 

- OlDOl 3 

- 0.00 1 1 1 

0.0000 3 

- 0 .0 0 1 5 

- 0.0 0 1.1 8 

0.00 0 0 4 


0 

- OX )01 3 

- 0.00 112 

0.000 02 

- 0 .0 0 1 3 

- 0 .0 0 1 1 9 

0 


2.0 

- 0.001 3 

- 0.00 1 1 1 

- 0.0 0 0 03 

- 0 .0 0 1 5 

- 0 .0 0 1 1 8 

- 0.00 0 05 


4.0 

- 0.001 3 

- 0.001 0 8 

- 0.0 0 0 09 

- 0 .0 0 1 5 

- 0 .0 0 1 1 3 

- 0.00 0 0 7 


6.0 

- 0 X )0 17 

- 0.00 1 0 3 

- 0.000 1 0 

- 0 .0 0 1 7 

- 0.0 0 110 

- 0.00 0 1 2 


7.0 

- 0 X )019 

- 0.0 0 1 0 2 

- 0.000 1 2 

- 00)017 

- 0 X)O 10 5 

- 0.00 0 1 4 


8.0 

- OJOO 1 9 

- 0.00 102 

“ 0.000 1 4 

- 0 .0 0 1 9 

- 0 .0 0 1 0 2 

- 0.0 00 1 5 


9X) 

- 0.001 9 

- 0,0 0 1 0 1 

- 0.000 15 

- 0.00 20 

- 0 .0 0 1 0 1 

- 0.00 0 1 7 


1 0.0 

- 0.00 2 0 

- 0.00 1 01 

- 0.000 17 

- 0 ,0 0 2 2 

- 0 .0 0 0 9 9 

- 0.00 0 1 9 


1 2.0 

- 0.00 2 1 

- 0.0 0 1 0 2 

- 0.000 2 1 

- 0 .0 0 2 4 

- 0-00102 

- 0.000 2 2 


1 4.0 

- 000 26 

- 0.00 1 02 

- 0.000 3 4 

- 0 .0 0 2 6 

- 0 .0 0 0 9 9 

- 0.00 0 2 6 


16.0 

- 0.00 31 

- 0 .0 0 0 9 8 

- 0.000 26 

- 0 .0 0 3 5 

- 0 ,0 0 0 8 4 

- 0.00 0 2 3 


17.5 

- 000 35 

- 0.00 0 9 4 

- 0.0 0 0 2 8 

- 0 .0 0 4 4 

- 0.00 0 56 

- 0.00 0 1 8 

0.9 0 

- 4.0 

- 0.001 3 

- 0.00 115 

0.0 0 0 08 

-ojooie 

- 0.00 12 0 

OX )00 1 0 


- 2X) 

- 0.00 1 2 

- 0 X )0 1 1 6 

0.00005 

- 0 .0 0 1 7 

- 0 .0 0 1 2 1 

0 .0 0 0 0 5 


0 

- 0.00 1 3 

- 0.00 1 1 7 

0.000 0 2 

- 0 .0 0 1 5 

- 0 .0 0 1 2 2 

0 


2.0 

- 0.00 1 3 

- 0.00 1 1 6 

- 0.000 0 2 

- 0 .0 0 1 7 

- 0 .0 0 1 2 1 

I - 0.00003 


4.0 

- 0.00 1 3 

- OjOO 1 1 3 

- 0.0 0 0 07 

- 0 .0 0 1 8 

- 0.0 0 1 1 8 

- 0.000 0 7 


6.0 

- 0.00 1 5 

- 0.00 1 10 

- 0.0 0 0 1 0 

- 0 .0 0 2 0 

- 0 .0 0 1 1 2 

- 0 .0 0 0 1 1 


7.0 

- 0.0 0 1 5 

- 0 X )0 1 09 

- 0.0 0 0 12 

- 0 .0 0 2 0 

- 0 .0 0 1 0 9 

- 0.00 0 1 4 


8.0 

- OOO 1 7 

- 0.00 1 0 6 

- 0.0 0 0 1 2 

- 0 .0 0 2 4 

- 0 .0 0 10 7 

- 0 .0 0 0 1 5 


9.0 

- 0.00 1 7 

- OiJO 1 0 4 

- 0.0 0 0 1 4 

- 0 .0 0 2 4 

- 0.00 10 6 

- 0 .0 0 0 1 7 


10.0 

- 0.00 1 9 

- 0 i )0 10 4 

- 0.0 00 15 

- 0 .0 0 2 4 

- 0 .0 0 1 0 4 

- 0 .0 0 0 1 9 



- 0.00 2 1 

- 0 X >0 1 0 3 

- 0.0 0 0 2 1 

- 0 .0 0 2 6 

- 0 X)O 10 3 

- 0.0 0 0 2 4 



- 0.00 2 4 

- 0.00 1 0 8 

- 0.0 0 0 2 4 

- 00 ) 0 29 

- 0 .0 0 1 0 6 

- 0.00 0 2 6 



- 0.00 3 0 

- 0.00 1 00 

- 0.00 0 26 

- 00 ) 0 3 5 

- 0.0 0 09 3 

- 0 .0 0 0 2 8 

0.93 

- 4J0 

- 0.00 1 7 

- 0.00 1 1 8 

0.000 08 

- 0 .0 0 1 5 

-OJOO lie 

0-00008 


- 2.0 

- 0.00 1 5 

- 0.00 1 21 

0.0 0 0 0 5 

- 0 .0 0 1 3 

- 0.0 0 12 3 

0 .0 0 0 0 5 


0 

- 0.00 1 3 

- 0.00 1 19 

0 

- 0 .0 0 1 2 

- 0-00122 

0 


2J0 

- 0.00 1 5 

- 0 X )0 119 

- 0.0 0 0 0 3 

- 0 .0 0 1 3 

- OD 0 12 3 

- 0 .0 0 0 0 5 


4.0 

- 0.00 1 5 

- 0.00 1 1 6 

- 0.0 0 0 07 

- 0 .0 0 1 5 

- 0.00 1 1 8 

- 0.00 0 0 8 


6.0 

- 0.00 17 

- 0 .0 0 1 1 3 

- 0 .0 0 0 1 0 

- 0 .0 0 1 7 

- 0 .0 0 112 

- 0 .0 0 0 1 2 


7.0 

- 0.00 1 9 

- 0.00 1 10 

- 0.000 12 

- 0 .0 0 1 7 

- 0 .0 0 1 0 9 

- 0.0 0 0 1 4 


QJO 

- 0.00 1 9 

- 0.00 1 1 1 

- 0.0 0 0 1 4 

- 0 .0 0 1 9 

- 0 .0 0 1 0 7 

- 0.00 0 1 5 


9.0 

- 0.00 2 0 

- 0.00 1 09 

- 0.000 1 5 

- 0 .0 0 2 0 

- 0 .0 0 1 0 6 

- 0.00 0 1 7 


1 0.0 

- 0 i )0 2 2 

- 0 X >0 1 10 

- 0.000 1 7 

- 00)0 22 

- 0.0 0 1 0 6 

- 0.00 0 1 9 


1 2 jO 

- OJOO 2 4 

- 0.00 1 1 0 

- 0.000 2 1 

- 0 .0 0 2 2 

- 0.00 10 7 

- 0.00 0 22 

0.95 

- 4D 

- 0.00 1 3 

- 0.00 1 1 5 

0.00 0 07 

- 0 .0 0 1 7 

- 0 .0 0 1 1 8 

0 .0 0 0 0 7 


- 2.0 

- 0.001 2 

- 0.00 lie 

0.00 00 3 

- 0 .0 0 1 5 

- 0 .0 0 1 2 4 

0.00 0 0 3 


0 

- 0.00 1 2 

- 0.00 117 

0 

- 0 .0 0 1 5 

- 0 .0 0 1 2 4 

0 


2J0 

- 0.00 1 2 

- 0.00 1 1 6 

- O .00 0 03 

- 0 .0 0 1 5 

- 0 .0 0 1 2 3 

: - 0.00 0 05 


4 jO 

- 0.00 1 2 

- 0.00 115 

- 0.00 0 07 

- 0 .0 0 1 7 

- 0 .0 0 1 1 8 

- 0 .0 0 0 0 8 


6D 

- 0.0 0 1 3 

- 0.00 112 

- 0.00 0 1 2 

- 0 .0 0 1 9 

- 0.00 1 1 2 

- 0.00 0 1 3 


7.0 

- 0.00 1 5 

- 0.00 1 09 

- 0.00 0 1 4 

- 0 .0 0 2 0 

- 0.00 1 10 

- 0.00 0 1 5 


8.0 

- 0.001 7 

- 0.00 1 09 

- 0.00 0 15 

- 0 .0 0 2 2 

- 0.00 10 9 

- 0.0 00 1 7 


9.0 

- 0 D 017 

- 0 .0 0 1 0 4 

- 0.000 15 

- OJOO 22 

- 0 .0 0 1 0 6 

- 0.00 0 1 7 


lOO 

- OjOO 1 9 

- 0.00 1 06 

- 0.0 0 0 1 9 

-0.0 0 22 

- 0.00 10 6 

- 0.00 0 2 0 
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TABLE TV.- RUDDER EFFECTIVENESS DATA 
(a) Mid-wing, 0 ^ » 6 . 3 ° 


M 

0 

=0.203 , 

=0.620 , 8^ =0° 



0 

3 

Cy 

Cn 


0-2 5 

- 

1 0.0 

0.31 3 

0.00 6 0 

0.0 7 2 

- 0 .0 4 6 4 

0 .0 1 2 2 



8.0 

0.31 4 

0.00 6 7 

0.0 6 7 

- 0 .0 3 8 1 

0 .0 1 0 7 


- 

6.0 

0.31 6 

0 .0 0 7 5 

0.0 4 2 

- 0 .0 2 6 5 

0 .0 0 8 1 


- 

4.0 

0.31 7 

0.00 9 1 

0.0 2 4 

— 





2.0 

0.31 4 

0.00 9 8 

0.0 1 6 

- 0 .0 0 7 2 

0.00 2 3 



0 

0.30 6 

0.01 1 1 

0.0 0 9 

0 .0 0 3 5 

- 0 .0 0 0 6 



2.0 

0.31 2 

0.01 0 5 

- 0.0 0 6 

0 .0 1 0 7 

0 .0 b 5 5 



4.0 

0.30 9 

0.00 8 7 

- 0.0 4 5 

0 .0 2 3 2 

- 0 .0 0 6 6 



6.0 

0,3 0 7 

0.00 7 8 

- 0.0 5 6 

0 .3 4 6 0 

- 0 .0 0 9 3 



8.0 

0.307 

0.00 7 3 

— — 

0 .0 4 9 1 

- 0 .0 1 1 8 



1 0.0 

0,30 9 

0.00 6 3 

- 0.10 8 

0 .0 5 6 5 

- 0 .0 1 4 0 



1 2.0 

0.30 7 

0.00 5 4 

- 0.1 4 1 

0 .0 6 4 8 

- 0 .0 1 5 5 



1 4.0 

0,3 0 5 

0 .0 0 4 0 

- 0.17 2 

0.0 7 4 2 

- 0 .0 1 6 9 



1 6.0 

0.2 9 4 

0.00 2 2 

“ 0.1 0 2 

0 .0 8 1 5 

- 0 .0 1 8 4 



1 7.5 

0.2 8 7 

0.00 1 6 

“ 0.2 0 2 

0 .0 8 6 5 

- 0 .0 1 8 7 

0.8 0 

- 

1 0.0 

0.37 6 

0.01 4 0 

0.1 1 2 

- 0 .0 5 3 0 

0 .0 1 0 9 


- 

8.0 

0.3 8 2 

0 .0 1 2 2 

0.0 9 3 

- 0 .0 4 6 7 

0 .0 0 9 5 


- 

6.0 

0.3 8 3 

0.01 2 9 

0.0 6 8 

- 0 .0 3 2 3 

0 .0 0 7 0 


-* 

4.0 

0.38 7 

0.01 3 2 

0.0 4 6 

- 0 .0 2 0 0 

0.00 4 5 


- 

2.0 

0.38 0 

0.01 3 3 

0.0 2 3 

- 0 .0 0 8 3 

0 .0 0 1 6 



0 

0.3 8 7 

0.01 3,8 

0.0 0 2 

0 .0 0 1 8 

- 0.00 0 8 



2.0 

0.38 6 

0.01 3 4 

- 0.0 2 2 

0 .0 1 2 0 

- 0 ,0 0 3 4 



4.0 

0.3 7 3 

0.01 2 9 

♦* 0.0 4 3 

0 .0 2 3 3 

- 0 .0 0 6 2 



6.0 

0.37 0 

0.01 2 2 

' 0.0 6 9 

0 .0 3 7 2 

- 0 .0 0 8 7 



8.0 

0.3 7 6 

0.01 2 7 

“ 0.0 9 1 

0 .0 4 8 8 

- 0 .0 1 0 9 



10.0 

0.36 3 

0.01 3 7 

- 0.112 

0 .0 5 6 8 

- 0.012 7 



1 2.0 

0.3 5 8 

0.01 2 9 

“ 0.1 3 6 

0 .0 6 7 2 

- 0 .0 1 5 1 



1 4.0 

0.357 

0.01 1 3 

- OJ . 5 6 

0 .0 7 3 9 

- 0 .0 1 6 9 



1 6.0 

0.3 4 8 

0 .0 0 6 6 

- 0 J .7 9 

0 .0 8 0 5 

- 0 .0 1 8 6 



1 7.5 

0.3 3 7 

0.00 4 4 

- 0.201 

0 .0 8 5 4 

- 0 .0 1 9 5 

0.90 

_ 

1 0.0 

0.4 1 2 

0.01 2 3 

0.1 1 1 

- 0 ,0 5 4 0 

0 .0 1 1 9 


- 

8.0 

0.4 1 2 

0.01 1 6 

0.0 9 1 

- 0 .0 4 6 1 

0 .0 0 9 3 



6.0 

0.41 6 

0.01 2 6 

0.0 6 7 

- 0 .0 3 4 0 

0 ,0 0 7 1 


- 

4.0 

0.4 0 3 

0.01 4 3 

0.0 4 5 

- 0 .0 2 0 8 

0 .0 0 4 5 


- 

2.0 

0.4 1 4 

0 .0 1 5 5 

0.0 2 1 

- 0 .0 0 9 1 

0 .0 0 1 9 



0 

0.4 0 9 

0.01 7 4 

- 0.0 0 1 

0 .0 0 1 5 

- 0 .0 0 0 5 



2.0 

0.4 0 3 

0 .0 1 5 8 

- 0,0 2 6 

0 .0 1 2 7 

- 0 .0 0 3 5 



4.0 

0.4 0 6 

0 .0 1 4 4 

- 0 .0 4 6 

0 .0 2 3 8 

- 0 .0 0 6 4 



6.0 

0.4 1 5 

0 .0 1 2 1 

- 0.0 7 4 

0 ,0 3 7 6 

- 0 .0 0 B 8 



8.0 

0.4 1 4 

0.01 1 0 

- 0.0 9 7 

0 .0 4 8 5 

- 0 .0 1 1 1 



1 0.0 

0.3 9 8 

0 .0 1 0 0 

- 0.1 1 2 

0 .0 5 7 7 

- 0 .0 1 4 7 



1 2.0 

0.39 3 

0.01 4 5 

“ 0.1 3 7 

0 .0 6 6 7 

- 0 .0 1 7 2 



1 4.0 

0.3 9 2 

0.01 5 6 

- 0.15 6 

0 .0 7 3 9 

- 0 .0 1 9 6 

0.95 

- 

1 0.0 

0.4 5 0 

- 0.00 3 5 

0.1 1 9 

- 0 .0 5 8 2 

0 .0 1 8 9 


- 

8.0 

0.4 6 0 

- 0.00 5 8 

0.0 9 9 

- 0 .0 4 9 3 

0 .0 1 4 5 


- 

6.0 

0.4 5 4 

0.00 8 2 

0.0 7 1 

- 0 .0 3 3 9 

0.0 0 7 1 


- 

4.0 

0.4 3 6 

0.00 5 9 

0.0 3 9 

- 0 .0 1 8 8 

0 .0 0 4 0 


- 

2.0 

0.4 5 0 

0.00 3 7 

0.0 2 0 

- 0 .0 0 9 9 

0 .0 0 1 1 



0 

0.4 5 8 

0.00 3 9 

- 0.0 0 6 

0-00 22 

- 0 .0 0 0 6 



2.0 

0.4 5 2 

0.00 6 4 

- 0.0 1 9 

0 .0 1 4 4 

- 0 .0 0 2 9 



4.0 

0.44 3 

0.00 6 6 

- 0.0 4 8 

0 .0 2 4 2 

- 0.0 0 5 9 



6.0 

0.4 5 9 

6 

- 0.0 7 4 ! 

0 .0 3 8 8 

- 0.0 1 12 



8.0 

0.4 7 6 

- 0.00 7 3 

- 0.1 0 5 

0-05 23 

- 0.0 1 54 



1 0.0 

0.4 7 2 

- 0.00 2 2 

- 0.1 2 2 

0 .0 5 9 0 

- 0 .0 1 9 5 



1 2.0 

0.4 6 4 

0.00 6 2 

- 0.1 3 9 

0 .0 6 6 7 

- 0 .0 2 1 1 



1 4.0 

0.4 4 6 

0.00 9 9 

- 0.17 1 

0 .0 7 5 6 

- 0 .0 2 3 3 










NACA RM A55B11 



27 


TABLE IV,- RUDDER EFFECTIVENESS DATA - Continued 
(a) Mid-vring, » 6 . 3 ° - Concluded 


M 

0 

S ^/ S ^ = 0.203 , 

= 0.620 , if = I 0 » 


Cl 

0 

3 

Cy 

Cn 

Cl 

0.2 5 

- 1 0.0 

0.31 1 

0 .0 0 8 1 

0.0 9 4 

“ 0 .0 6 2 5 

0.0 1 4 2 


- 8.0 

0.3 0 4 

0 .0 0 8 4 

0.0 9 6 

- 0 .0 5 4 6 

0 .0 1 2 3 


- 6.0 

0.31 8 

0 .0 0 9 7 

0.0 7 3 

- 0 .0 4 2 5 

0 .0 0 9 7 


- 4.0 

0.31 9 

0 .0 1 0 3 

0.0 4 6 

“ 0 .0 3 0 0 

0 .0 0 6 5 


- 2.0 

0.307 

0 .0 1 1 9 

0,0 2 6 

- 0 .0 1 8 7 

0 .0 0 3 5 


0 

0.31 7 

0.01 1 9 

0.0 1 3 

“ 0 .0 1 1 0 

0 ,0 0 1 1 


2.0 

0.31 2 

0.01 1 8 

- 0.0 0 Q 

- 0 .0 0 1 7 

- 0 .0 0 1 5 , 


4.0 

0.31 3 

0.01 0 0 

- 0.0 1 7 

0 .0 0 7 9 

- 0 .0 0 4 2 


6.0 

0.3 0 9 

0.09 5 0 

- 0.0 4 6 

0 .0 2 1 2 

- 0 .0 0 7 3 


8.0 

0.3 0 7 

0 .0 0 8 2 

“ 0.0 6 5 

0 .0 3 3 8 

- 0 .0 0 9 7 


1 0.0 

0.31 8 

0.0 0 6 8 

- 0.0 8 9 

0 .0 4 4 9 

- 0 .0 1 2 2 


1 2.0 

0.3 0 7 

0.0 0 5 4 

- 0.1 0 0 

0 .0 5 6 3 

- 0.0 1 4 3 


1 4.0 

0.31 0 

0.00 4 0 

“ 0.1 2 2 

0 .0 6 4 4 

- 0 .0 1 5 7 


i 6.0 

0.3 0 3 

0.00 2 3 

- 0.1 5 7 

0 .0 7 2 7 

- 0 .0 1 7 1 


1 7.5 

0.2 9 5 

0.00 6 3 

- 0.1 8 3 

0 .0 7 8 8 

- 0 .0 1 7 6 

0.8 0 

- 1 0.0 

0 .4 1 3 

0 .0 1 7 0 

0.1 1 9 

- 0 .0 6 3 1 

0 .0 1 2 2 


- 0.0 

0.37 9 

0 .0 1 4 1 

0.1 0 7 

- 0 .0 6 0 9 

0 .0 1 1 5 


- 6.0 

0.38 6 

0.0 1 5 0 

0,0 8 4 

“ 0 .0 4 7 4 

0 .0 0 8 9 


- 4.0 

0.3 8 8 

0 .0 1 5 0 

0.0 6 2 

- 0 .0 3 5 2 

0 .0 0 6 2 


- 2.0 

0.3 8 8 

0.01 4 6 

0.0 3 9 

- 0 .0 2 4 0 

0 .0 0 3 4 


0 

0.38 6 

0 .0 1 5 0 

0.0 2 2 

- 0 .0 1 4 7 

0 .0 0 1 0 


2.0 

0.38 3 

0 .0 1 5 1 

0.0 0 2 

- 0 .0 0 3 7 

- 0.0 0 1 9 


4.0 

0.3 8 6 

0 .0 1 3 8 

- 0.0 3 0 

0 .0 0 8 4 

- 0 .0 0 4 7 


6.0 

0.387 

0.01 3 0 

- 0.0 5 7 

0 .0 2 2 7 

- 0 ,0 0 7 4 


8.0 

0.3 8 1 

0 .0 1 2 9 

- 0.0 8 2 

0 .0 3 5 6 

- 0 .0 0 9 7 


1 0.0 

0.3 7 4 

0 .0 1 3 0 

- 0.1 0 3 

0 .0 4 6 1 

- 0 .0 1 1 8 


1 2.0 

0.367 

0.01 1 8 

- 0,1 2 8 

0 .0 5 7 1 

- 0 .0 1 4 1 


1 4.0 

0.3 5 8 

0 .0 0 9 7 

^ 0.1 5 0 

0 .0 6 4 8 

- 0.0 1 5 9 


16.0 

0.34 8 

0.00 5 1 

~ 0,1 7 2 

0 .0 7 1 7 

“ 0.0 1 7 7 


1 7.5 

0.3 3 5 

0.00 2 4 

~ 0.19 3 

0 .0 7 6 0 

- 0 .0 1 8 6 

0.9 0 

- 1 0.0 

0.41 5 

0.01 5 2 

0.12 0 

- 0.0 6 62 

0 .0 1 3 1 


- 8.0 

0.4 17 

0.014 3 

0.10 7 

- 0.06 1 4 

0 .0 1 1 3 


- 6.0 

0.4 2 2 

0.01 6 2 

0.0 8 4 

- 0.04 93 

0 .0 0 8 8 


- 4.0 

0.4 2 0 

0 .0 1 7 6 

0.0 6 1 

- 0 .0 3 6 4 

0.0 0 62 


- 2.0 

0.4 17 

0.01 7 9 

0.0 4 1 

“ 0 .0 2 5 0 

0.00 3 7 


0 

0.4 1 5 

0 .0 1 9 5 

0.0 2 0 

- 0 .0 1 5 0 

0,00 1 1 


2.0 

0.4 1 4 

0.01 8 1 

- 0.0 0 6 

- 0 .0 0 3 6 

- 0.00 1 8 


4.0 

0.4 17 

0.01 5 1 

- 0.0 2 8 

0 .0 0 9 2 

“ 0 .0 0 4 8 


6.0 

0.4 2 1 

0.01 1 9 

' 0.0 5 5 

0 .0 2 3 4 

- 0.00 7 3 


8.0 

0.4 2 0 

0 .0 1 1 1 

- 0.0 8 0 

0 .0 3 4 8 

- 0.0 1 04 


10.0 

0.4 2 0 

0 .0 0 8 8 

“ 0.10 0 

0 .0 4 5 2 

“ 0.0 1 38 


1 2.0 

0.4 1 2 

0.01 2 3 

- 0 J .24 

0 .0 5 5 7 

- 0.0 1 65 


1 4.0 

0.4 0 0 

0 .0 1 4 3 

“ 0.1 4 8 

0 .0 6 3 2 

- 0.01 90 

0.9 5 

- 1 0.0 

0.4 8 4 

- 0.00 0 8 

OJ . 3 5 

“ 0 .0 7 6 1 

0 .0 1 9 8 


- 8.0 

0.4 7 4 

0.00 8 1 

0.1 1 5 

- 0 .0 6 4 6 

0 .0 1 3 7 


- 6.0 

0.4 6 7 

0.01 0 0 

0.0 9 0 

“ 0.04 9 9 

0 .0 0 8 5 


- 4.0 

0.4 6 9 

0 .0 0 6 7 

0.0 6 6 

“ 0 .0 3 6 9 

0 .0 0 5 5 


- 2.0 

0.4 7 1 

0 ,0 0 3 4 

0.0 4 5 

“ 0 .0 2 6 2 

0.00 2 7 


0 

0.4 7 1 

0.00 2 6 

0.0 1 8 

“ 0 .0 1 4 3 

0.00 17 


2.0 

0.4 6 4 

0 .0 0 4 5 

- 0.0 0 8 

- 0 .0 0 1 3 

- 0.00 0 9 


4.0 

0.4 6 3 

0.00 5 3 

- 0.0 3 1 

0 .0 1 0 4 

- 0.00 4 4 


6.0 

0.4 7 6 

- 0.00 2 8 

- 0.0 5 8 

0 .0 2 4 6 

- 0.00 9 7 


8.0 

0.4 7 7 

0.00 3 7 

“ 0.0 8 6 

0 .0 3 7 7 

- 0.01 2 8 


10.0 

0.4 8 1 

- 0.00 3 1 

“ 0.10 4 

0 .0 4 5 4 

- 0.0 1 63 


1 2.0 

0 . 4'7 3 

0.00 3 3 

- 0.13 0 

0 .0 5 7 7 

“ 0.02 15 


1 4.0 

0.4 6 2 

0 .0 0 9 1 

- 0.1 5 4 

0 .0 6 6 8 

- 0.0 2 33 
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TABLE IV,- RUDDER EFFECTIVENESS DATA - Continued 
(b) High Wing, 0 ^ = 6 . 3 ° 


S^,/S^ =0.203 

8 ^ = 0 ° 


l^/b^ =0.620 


8 ^= 10 “ 


0.12 0 
0.0 9 7 
0.0 7 0 
0.0 4 5 
0.0 2 1 

- 0.0 0 3 

- 0.0 2 6 

- 0 .0 4 4 

- 0.0 7 9 

- 0.10 2 
- 0.1 2 2 

- 0.1 4 4 

- 0.1 6 9 

- 0.1 9 4 

- 0.2 1 2 

0.1 2 4 
0.0 9 8 
0.0 7 6 
0,0 5 0 
0.0 2 4 
‘ 0.0 0 2 
‘ 0 .0 2 6 

■ 0 .0 5 4 

■ 0 .0 8 0 

• 0.10 4 

• 0.1 2 3 

• 0.14 6 

■ 0.1 6 8 

0.12 8 
0.10 5 
0 .0 7 8 . 
0.0 5 0 
0.02 6 

• 0.0 0 3 

• 0.0 2 6 

‘ 0 .0 5 4 

0.0 7 9 
0.10 3 
0.12 4 
0.14 7 
0.17 4 


- 0 .0 4 3 2 

- 0.0 3 3 9 

- 0 .0 2 3 5 

- 0.01 4 6 

- 0 .0 0 5 0 
0 ,0 0 3 0 
0 .0 1 0 0 
0.01 8 8 
0 .0 2 8 5 
0 .0 3 9 2 
0 .0 4 8 5 
0.0 5 7 0 
0 .0 5 5 5 
0 .0 7 2 8 
0.07 9 1 

- 0 .0 4 5 0 

- 0.03 8 0 

- 0.02 6 8 

- 0.01 5 9 

“ 0 .0 0 6 1 

0.00 2 3 
0.01 0 5 
0.02 1 3 
0.03 2 4 
0.04 2 2 
0.04 9 0 
0.05 5 0 
0.06 5 1 
0 .0 7 0 9 
0 .0 7 3 6 

- 0.0 4 6 8 

- 0 .0 3 8 5 

- 0.02 9 7 

- 0.01 8 4 
0 .0 0 7 4 
0 .0 0 2 2 
0 ,0 1 1 1 
0.02 3 2 
0.03 3 2 
0 .0 4 3 0 
0.04 9 2 
0 .0 5 6 4 
0 .0 6 2 9 

■ 0 .0 4 9 0 

■ 0.04 0 1 

• 0 .0 2 9 3 

■ 0.01 7 9 

' 0.0 0 8 8 

0 .0 0 2 2 
0 .0 1 1 4 
0 .0 2 2 8 
0.03 3 7 
0.04 3 4 
0 .0 5 1 4 
0.05 7 4 
0.06 5 0 


0.0 1 7 1 
0.0 1 3 6 
0.0 0 9 7 
0 .0 0 6 6 
0 .0 0 2 6 

- 0.0 0 0 7 

- 0.0 0 4 0 

- 0 .0 0 7 4 
- 0.011 3 

- 0.0 1 5 1 

- 0.0 18 8 

- 0.0 2 2 4 

- 0.0 2 7 2 

- 0 .0 3 1 2 

- 0.0 3 4 9 

0.0 1 6 0 
0.0 1 2 8 
0,00 8 9 
0.00 5 5 
0.00 2 2 
0.0 0 1 0 

- 0 .0 0 4 1 

- 0.00 7 6 

- 0.0 1 1 1 

- 0 .0 1 4 4 

- 0.0 1 7 6 

- 0.0 2 17 

- 0 .0 2 5 7 

- 0.0 3 0 0 

- 0.0 3 3 8 

0 .0 1 5 8 
0.0 1 1 9 
0 .0 0 8 7 
0.0 0 5 6 
0.0 0 2 5 

- 0.0 0 0 9 

- 0,0 0 4 4 

- 0.0 0 7 8 

- 0.0 1 1 0 

• 0.0 1 4 7 
■ 0.0 1 8 3 

• 0.0 2 3 2 

• 0.0 30 1 

0.0 2 3 5 
0.0 1 3 6 
0.0 0 8 8 
0.0 0 5 0 
0.0 0 1 6 
0.000 3 
0.0 0 3 6 
0.0 1 0 9 
0.0 1 24 
0.0 1 9 3 
0.0 2 6 9 
0.0 31 9 
0.0 3 7 3 


0^35 
0.10 9 
0.0 8 3 
0.0 6 2 
0 .0 4 1 
0.0 2 2 
0 

- 0 .0 2 0 

- 0 .0 4 5 

- 0 .0 7 6 

- 0 .1 0 3 
“ 0 .1 2 9 

- 0 .1 5 2 

- 0 .1 7 8 

- 0 .1 8 9 

0.13 4 
0.12 0 
0.0 8 9 
0,0 6 5 
0 .0 4 1 
0.0 2 0 

- 0.0 0 3 

- 0 ,0 3 1 

- 0 .0 6 2 

- 0 .0 8 9 

- 0 .1 1 4 

- 0 .1 3 7 

- 0 .1 6 2 
- 0 .1 8 6 

- 0 .2 0 4 

0.13 5 
0.11 3 
0.0 9 0 
0 .0 6 4 
0 .0 4 0 
0.01 9 

- 0 .0 0 5 

- 0 .0 3 5 

- 0 .0 6 4 

- 0 .0 9 2 

• 0 .1 1 4 

• 0 .1 3 8 

■ 0 .1 6 1 

0 .14 3 
0.11 9 
0.0 9 4 
0.0 6 9 
0.0 4 4 
0.01 9 

- 0 ,0 0 6 

■ 0 .0 3 6 

■ 0 .0 6 4 

• 0 .0 9 0 
0 .1 3 0 

■ 0 .1 3 6 
' 0 .1 6 4 


- 0 .0 5 8 0 

- 0 .0 4 8 2 

- 0.0 3 8 4 

“ 0 .0 2 9 0 

- 0 .0 2 0 9 

- 0 .0 1 3 8 

- 0 .0 0 5 5 
0 .0 0 3 0 
0 .0 1 3 5 
0 .0 2 5 3 
0 .0 3 5 6 
0 .0 4 4 7 
0 .0 5 4 2 
0 .0 6 2 7 
0.0 6 7 1 

- 0.0 58 1 

- 0 .0 5 6 4 

- 0 .0 4 3 5 

- 0.03 3 1 

- 0.02 2 5 

- 0.0 1 4 8 

- 0.00 5 7 
0 .0 0 4 2 
0.01 7 1 
0 .0 2 8 1 
0.03 69 
0 .0 4 5 8 
0 .0 5 4 0 
0 .0 6 0 2 
0 .0 6 4 0 

- 0 .0 6 0 0 

“ 0 .0 5 2 8 

- 0 .0 4 3 3 

- 0 .0 3 3 4 

- 0 .0 2 2 9 

- 0 .0 1 4 4 

- 0 .0 0 4 9 
0 .0 0 6 6 
0.0 1 9 3 
0 .0 3 0 3 
0 .0 3 6 9 
0 .0 4 5 4 
0 .0 5 2 6 

- 0,0 6 52 

- 0 .0 5 4 9 

- 0 .0 4 5 1 

- 0 .0 3 4 3 

- 0 .0 2 4 4 

- 0 .0 1 4 6 

- 0 .0 0 4 2 
0 .0 0 8 1 
0 .0 1 9 3 
0 .0 2 9 6 
0 .0 3 6 7 
0 .0 4 5 2 
0.0 5 38 



0.025 4 
0.0 1 4 8 
0.010 6 
0.00 6 6 
0.00 3 5 
0.00 1 5 
• 0 .0 0 1 6 
• 0.00 5 8 
■ 0 .0 1 0 6 
0.0 1 7 2 
’ 0 .0 2 4 3 
■ 0.0 30 8 
’ 0 .0 3 6 8 
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TABLE IV.- RUDDER EFFECTIVENESS DATA - Continued 
(b) High Wing, a^ a 6 . 3 ° - Concluded 


M 

/9 



= 0.267 , 

Iv / bv ^ = 0.443 


8 ^ = 0 ® 

09 

II 

0 

0 

Cy 

c 

0 

Cl 

Cy 

Cn 

Cl 

0.2 5 

- 1 0.0 

0.1 4 4 

- 0.04 3 8 

0.0 2 2 3 

0.17 5 

- 0 .0 5 9 5 

0.02 5 5 


- 8.0 

0.1 1 2 

- 0 .0 3 4 1 

0.0 1 7 9 

0 J .4 6 

- 0.0 5 13 

0.0 2 1 2 


- 6.0 

0.0 8 6 

- 0 .0 2 4 3 

0.0 1 32 

0.11 1 

- 0 .0 4 0 3 

0.0 15 9 


- 4.0 

0.0 4 6 

- 0 .0 1 3 4 

0.0 0 7 5 

0.0 8 1 

- 0.0 3 0 8 

0.0 115 


- 2.0 

0.0 2 2 

- 0 .0 0 6 1 

0.00 32 

0 .0 5 7 

- 0.0 2 1 9 

0.00 6 7 


0 

- 0.0 0 6 

0.00 0 7 

- 0.00 0 7 

0.0 2 5 

- 0 .0 1 4 4 

0.00 2 5 


2.0 

“ 0.0 3 1 

0.00 9 0 

- 0 .0 0 5 4 

- 0 .0 0 3 

- 0.00 6 7 

- 0.0018 


4.0 

- 0.0 5 8 

0.01 7 4 

- 0.00 92 

- 0 .0 3 2 

0.00 30 

- 0.006 6 


6.0 

- 0 .0 8 7 

0.02 7 0 

- 0,01 3 8 

- 0 .0 6 1 

0 .0 1 3 6 

- 0.0 108 


8.0 

- 0.118 

0.03 7 6 

- 0 .0 1 8 6 

- 0 .0 9 1 

0 .0 2 4 4 

- 0.0 16 0 


1 0.0 

- 0.1 4 4 

0.04 6 9 

- 0.0 2 3 0 

- 0 J .2 6 

0.03 4 3 

- 0.0 2 06 


1 2.0 

- 0.17 3 

0 .0 5 4 3 

- 0.0 2 7 3 

- 0 .1 5 2 

0 .0 4 3 0 

- 0 .0 2 5 0 


1 4.0 

- 0.19 9 

0.06 2 6 

- 0.0 32 3 

- 0 .1 8 5 

0.0520 

- 0 .0 3 0 0 


1 6.0 

- 0.2 2 7 

0 .0 6 9 9 

- 0.0 37 1 

- 0 .2 0 9 

0.0 6 06 

- 0.0 35 1 


1 7.5 

- 0.2 4 7 

0 .0 7 5 8 

- 0 .0 4 0 8 

- 0.231 

0.06 65 

- 0.0 38 6 

0.8 0 

“ 1 0.0 

0.15 2 

- 0 .0 4 6 3 

0 .0 2 1 0 

0.17 5 

- 0 .0 6 1 7 

0 .0 2 4 1 


- 8.0 

0 .1 2 1 

- 0.03 8 0 

0.0 1 6 9 

0.14 8 

- 0 .0 5 5 2 

0 .0 2 1 0 


- 6.0 

0.0 9 2 

- 0.02 8 5 

0.0 1 2 7 

0.11 9 

- 0 .0 4 4 8 

0 .0 1 6 4 


- 4.0 

0.0 5 9 

“ 0.01 7 1 

0.0 0 8 0 

0.0 8 5 

- 0.0 3 33 

0.0 1 1 5 


- 2.0 

0.0 2 7 

- 0 .0 0 7 6 

0,00 34 

0.0 5 6 

- 0 .0 2 3 6 

0.00 7 0 


0 

- 0.0 0 4 

0.00 1 7 

- 0.00 0 9 

0.0 2 6 

- 0.01 55 

0 .0 0 2 8 


2.0 

“ 0.0 3 2 

0.01 0 1 

- 0,00 5 0 

- 0 ,0 0 4 

- 0.00 6 7 

- 0.00 1 4 


4.0 

- 0.0 6 3 

0.02 0 0 

- 0.0 0 9 9 

- 0 .0 3 6 

0 .0 0 3 3 

- 0.00 6 1 


6.0 

- 0.0 9 6 

0.03 1 9 

- 0.0 1 4 6 

- 0 .0 7 1 

0 .0 1 S 9 

- 0 .0 1 1 0 


8.0 

- 0.12 7 

0.04 3 0 

- 0.0 1 9 2 

- 0 .1 0 4 

0 .0 2 7 4 

- 0.0 1 5 8 


1 0.0 

- 0.15 2 

0 .0 4 7 7 

- 0.0 2 35 

“ 0 .1 3 2 

0.0 3 52 

- 0.01 9 8 


1 2,0 

- 0.17 9 

0.05 5 5 

- 0.0 2 6 4 

- 0 .1 6 2 

0 .0 4 4 0 

- 0 .0 2 4 3 


1 4.0 

~ 0.2 0 9 

0.06 3 3 

- 0.0 31 3 

- 0 .1 9 3 

0 .0 5 2 1 

- 0 .0 2 9 1 


1 6.0 

- 0.2 3 7 

0.06 8 9 

- 0.0 3 5 9 

- 0 .2 2 1 

0.0 58 5 

- 0 .0 3 3 7 


1 7.5 

- 0 .2 5 8 

0.07 1 8 

- 0 .0 3 9 9 

- 0 .2 4 3 

0 .0 6 2 4 

- 0.0 37 8 

0.90 

- 1 0,0 

0.16 1 

- 0.05 1 4 

0.0 2 1 6 

0.18 7 

- 0.06 8 1 

0.0 2 5 5 


- 8.0 

0.12 8 

- 0 .0 4 0 9 

0.0 1 6 6 

0.15 2 

- 0 .0 5 6 3 

0 .0 2 0 3 


- 6.0 

0.0 9 8 

- 0.03 3 1 

0.0 1 2 4 

0.12 0 

- 0 .0 4 5 8 

0.01 5 9 


- 4.0 

0.0 6 2 

- 0.01 8 7 

0.0 0 7 8 

0.0 8 8 

- 0 .0 3 4 7 

0,0 1 1 5 


- 2.0 

0.0 2 8 

- 0 .0 0 8 3 

0.00 35 

0.0 5 8 

- 0 .0 2 4 9 

0.00 7 3 


0 

- 0.0 0 3 

0 .0 0 1 7 

- 0.0 0 0 7 

0.0 3 0 

- 0.0 1 65 

0 .0 0 3 3 


2.0 

- 0.0 3 3 

0.01 0 9 

- 0.0 0 5 0 

- 0 .0 0 7 

- 0 .0 0 6 2 

- 0 .0 0 1 4 


4.0 

- 0.0 6 6 

0 .0 2 2 3 

- 0.0 0 9 8 

- 0 .0 4 1 

0,00 5 5 

- 0.0 07 1 


6.0 

- 0,0 9 9 

0 .0 3 4 4 

- 0.0 1 4 5 

- 0 .0 7 8 

0 .0 1 8 7 

- 0.0147 


8.0 

- 0.12 8 

0 .0 4 4 4 

- 0.0 1 9 2 

- 0 .1 1 0 

0 .0 3 0 1 

- 0 .0 2 2 1 


1 0.0 

- 0.15 7 

0 .0 5 2 4 

- 0.0 2 3 2 

- 0 .1 3 8 

0 ,0 3 8 4 

- 0 .0 2 8 2 


1 2.0 

- 0.1 8 5 

0 .0 5 8 0 

- 0.0 2 7 6 

- 0 .1 6 7 

0 .0 4 5 5 

- 0 .0 3 4 3 


1 4,0 

- 0 J 21 3 

0 .0 6 3 5 

- 0.0 34 9 

- 0 .1 9 8 

0,0 5 32 

- 0 .0 4 3 1 

0.9 5 

- 1 0.0 

0.16 3 

- 0,05 2 5 

0.0 2 9 2 

0.19 2 

- 0,07 15 

0.0 337 


- 8.0 

0,13 2 

- 0.04 1 9 

0.0 1 7 5 

0.15 6 

- 0.0 58 8 

0.0 212 


- 6.0 

0.10 0 

- 0.03 0 5 

0.0 1 2 3 

0.12 3 

- 0 .0 4 7 4 

0 .0 1 5 6 


- 4.0 

0.0 6 5 

- 0.01 8 7 

0.0 0 7 1 

0.0 9 1 

- 0.0 3 58 

0 .0 1 0 9 


- 2.0 

0.0 3 4 

- 0 .0 0 9 5 

0.0 0 2 6 

0:0 6 0 

- 0 .0 2 6 2 

0 .0 0 6 4 


0 

0.00 1 

0.00 0 9 

- 0 .0 0 0 7 

0.0 2 7 

- 0.0 165 

0 .0 0 3 1 


2.0 

- 0.0 3 1 

0.01 1 4 

- 0 .0 0 4 8 

- 0 .0 0 7 

- 0 .0 0 5 5 

- 0 .0 0 0 8 


4.0 

- 0.0 6 3 

0 .0 2 2 4 

- 0 .0 0 9 9 

- 0 .0 4 3 

0 .0 0 7 1 

- 0 .0 0 6 2 


6.0 

“ 0.0 9 4 

0.03 3 9 

- 0.0 1 5 8 

- 0 .0 7 5 

0.0 1 8 4 

- 0 .0 1 2 0 


8.0 

- 0.1 2 7 ■ 

0.04 5 5 

- 0.0 2 3 3 

- 0 .1 1 0 

0 .0 3 1 2 

- 0.0 2 0 1 


1 0.0 

- 0.15 8 

0.05 6 9 

- 0 .0 2 9 6 

- 0 .1 4 4 

0 .0 4 2 4 

- 0 .0 2 6 7 


1 2.0 

- 0.19 0 

0.0 6 6 7 

- 0.0 3 6 3 

- 0 .1 7 5 

0 .0 5 1 7 

- 0 .0 3 5 8 


1 4.0 

- 0.21 3 

0.06 7 7 

- 0.0 4 5 5 

- 0 .2 0 1 

0 .0 5 2 5 

- 0.0 418 
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TABLE IV.- 


RUDDER 

(c) 


EFFECTIVEIffiSS 
Mid-wing^ P = 


DATA 

0 ° 


Concluded 


M 

ay 


S ,,/ S ^ = 0.267 , \ y / b ^ 

= 0.599 



= 0 *^ 

8r = 10 ® 

Cy 

Cn 

Cl 


Cn 


OJ35 

- 4.0 

- 0.016 

0.00 0 7 

- 0.0 0 0 2 

0.0 3 3 

- 0 .0 1 9 1 

0.00 5 2 


- 2.0 

- 0.0 0 3 

0.00 0 7 

0 


- 0 .0 1 6 4 

0 .0 0 4 8 


0 

- 0.01 9 

0 .0 0 0 6 

0 

0.0 3 8 

- 0 .0 1 8 4 

0.0 0 4 2 


2.0 

- 0.00 9 

0,00 1 0 

- 0.0 U 0 1 

0.0 2 6 

- 0 .0 1 7 9 

0 ,0 0 3 4 


4.0 

- 0.0 2 5 

0 .0 0 0 7 

0 

0.0 3 8 

- 0 .0 1 7 3 



6.0 

- 0.0 2 2 

0.0 0 0 8 

- 0.0 0 0 1 

0 .0 2 6 ‘ 

- 0 .0 1 8 0 



8.0 

“ 0.01 9 

0 .0 0 0 6 

- 0.0 0 0 1 

0.0 0 9 

- 0 .0 1 8 3 

0.00 1 2 


1 0.0 

- 0 .0 1 6 

0.00 0 3 

“ 0.0 0 0 3 

0.0 3 8 

- 0 .0 1 7 8 

0.00 0 3 


1 2.0 

0.00 3 

0.00 0 7 

- 0.0 0 0 2 

0 .0 3 1 

- 0.0 182 

- 0.00 0 2 


1 4,0 

- 0 .0 0 9 

0 .0 0 0 2 

- 0.0 0 0 1 

0 .0 4 4 

- 0 .0 1 8 4 

- 0,00 0 6 


1 6.0 

- 0.0 0 6 

0 .0 0 0 3 

0.00 0 1 

0.0 4 7 

- 0.0 1 8 4 

- 0.00 1 3 


1 8,0 

- 0 .0 0 6 

0 .0 0 1 0 

0.0 0 0 2 

0.0 3 8 

- 0 .0 1 8 5 

- 0.00 2 0 


2 0.0 

0.0 0 9 

0 .0 0 2 2 

0.0 0 2 2 

0.0 5 3 

- 0.0 1 8 1 

- 0.00 1 5 


2 2.0 

0.016 

0.00 1 5 

0.0 0 8 1 

0.0 6 5 

- 0 .0 2 0 2 

0.00 4 7 


2 4.0 

0.0 3 1 

0.00 5 9 

0.0 1 4 1 

0.0 7 9 

- 0.02 0 0 

0.00 8 5 

0.80 

- 4.0 

- 0.0 0 1 

0.0 0 0 7 

- 0.0 0 0 1 

0.0 2 0 

- 0 .0 2 2 1 

0,00 7 9 


- 2.0 

- 0.0 0 1 

0.00 0 9 

- 0.0 0 0 1 

0.01 4 

- 0 .0 2 1 8 

0.00 6 9 


0 

0 

0.00 1 0 

- 0.0 0 0 1 

0.0 2 4 

- 0.0 2 16 

0.00 5 6 


2.0 

0 

0,00 1 1 

- 0.00 0 1 

0.0 2 4 

- 0 .0 2 1 2 

0.00 4 5 


4.0 

- 0.0 0 1 

0.0 0 0 8 

- 0,0 0 0 3 

0.0 2 6 

- 0 .0 2 0 8 

0 .0 0 3 4 


6.0 

- 0.00 1 

0.00 0 8 

- 0.0 0 0 2 

0.0 2 5 

- 0 ,0 2 0 8 

0.00 2 6 


8.0 

- 0.0 0 2 

0.00 0 5 

0.0 0 0 1 

0.0 2 4 

- 0.0 2 10 

0.00 2 1 


1 0.0 

- 0.0 0 2 

0,00 0 4 

0 

0.0 1 9 

- 0.0 2 13 

0.00 1 2 


1 2.0 

0.0 0 3 

0.00 1 1 

0.00 0 1 

0,0 2 0 

- 0 .0 2 1 8 

0.00 0 4 


1 4.0 

0.0 0 3 

0.00 0 7 

0.00 0 1 

0.0 2 6 

- 0 ,0 2 2 6 

- 0.00 0 5 


1 6.0 

0.00 3 

0.00 1 1 

0.00 0 4 

0.0 2 7 

- 0 .0 2 3 1 

- 0.00 1 2 


1 8.0 

0.0 0 5 

0 .0 0 0 2 

0.00 1 0 

0.0 2 9 

- 0 .0 2 4 1 

- 0.00 2 0 


2 0.0 

0.0 1 4 

- 0.0 0 2 7 

0.00 5 0 

0.0 3 6 

- 0.0 2 8 4 

- 0.00 0 3 


2 2.0 

0.0 2 0 

- 0.00 6 4 

0 .0 0 5 8 

0.0 3 9 

- 0 .0 2 8 3 

0.00 0 1 


2 4.0 

0.0 3 5 

- 0 .0 0 5 3 

0.0 0 6 2 

0.0 5 7 

- 0 .0 2 9 9 

0,00 1 0 

0.90 

- 4.0 

- 0 .0 0 3 

0 .0 0 0 2 

' 0.0 0 0 1 

0.0 2 9 

- 0 .0 2 2 2 

0.0 0 7 9 


- 2.0 

- 0 .0 0 4 

0 .0 0 0 2 

0 

0,0 3 2 

- 0 .0 2 2 0 

0 .0 0 7 0 


0 

- 0.0 0 7 

0 .0 0 0 2 

- 0.0 0 0 1 

0.0 3 0 

- 0 .0 2 1 8 

0.00 5 9 


2.0 

- 0 .0 0 4 

0 .0 0 0 4 

- 0.0 0 0 1 

0 .0 2 9 

- 0 .0 2 12 

0 .0 0 5 0 


4,0 

“ 0.0 0 3 

0 .0 0 0 2 

- 0.0 0 0 2 

0 .0 2 9 

- 0 .0 2 1 0 

0 .0 0 4 0 


6.0 

- 0 .0 0 1 

0 .0 0 0 4 

0.0 0 0 2 

0 .0 2 8 

- 0 .0 2 1 1 

0.00 3 7 


8.0 

- 0.0 0 1 

0 .0 0 0 4 

0.0 0 0 2 

0.0 2 7 

- O'.O 2 12 

0,00 2 7 


1 0.0 

- 0.0 0 2 

- 0 .0 0 0 1 

- 0.0 0 0 1 

0.0 2 6 

- 0 .0 2 1 9 

0.00 1 4 


1 2.0 

- 0 .0 0 1 

“ 0 .0 0 0 1 

0.00 0 1 

0.0 2 6 

- 0 .0 2 2 4 

0,00 0 9 


1 4.0 

- 0.0 0 4 

“ 0 .0 0 0 3 

0.00 0 1 

0.0 3 0 

- 0 .0 2 2 6 

- 0.00 0 2 


1 6.0 

0.0 0 1 

- 0.00 0 3 

0 

0.0 3 3 

- 0 .0 2 3 1 

- 0.00 1 4 

0.95 

- 4.0 

0.0 0 5 

- 0.00 0 9 

0.00 0 3 

0.0 2 9 

- 0,0 2 2 6 

0.0 0 8,0 


- 2.0 

0,0 0 6 

- 0 .0 0 0 7 

0.0 0 0 1 

0.0 3 7 

- 0.0 2 1 8 

0.0 0 6l6 


0 

0.0 0 2 

- 0 .0 0 0 8 

- 0.0 0 0 2 

0.0 3 7 

- 0 .0 2 2 1 

0.00 5 9 


2.0 

- 0,0 0 2 

- 0 .0 0 0 5 

- 0.0 0 0 1 

0.0 3 5 

- 0 .0 2 1 6 

0.00 4 9 


4,0 i 

0.0 0 5 

- 0 .0 0 0 4 

“ 0.0 0 0 2 

0.0 3 6 

- 0.0 2 1 5 

0,00 4 0 


6.0 

0.0 0 4 

0 .0 0 0 2 

- 0.0 0 0 2 

0.0 3 5 

- 0.0 2 1 3 

0.00 3 6 


8.0 

0.0 0 4 

- 0.0 0 0 1 

” 0.0 0 0 7 

0,0 3 7 

- 0 .0 2 1 2 

0.00 1 9 


1 0.0 

0.0 0 6 

- 0.00 0 6 

- 0.00 0 3 

0.0 3 1 

- 0.0 1 69 

0 .0 0 1 6 
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A-19365 


Figure 3 *~ Model mounted in the wind tunnel. 















Figure 5*“ variation with angle of sideslip of the lateral-force, rolling -moment, and yawing 
moment coefficients for several configurations; ZyAw = 0 . 620 , Sy/Sv = 0 . 203 , c% k 6.3°. 
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Figure 5.- Concluded 
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Figure 7.- Continued. 
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n 12.0 12.0 10.9 10.9 120 10.9 

ly/bw 0.599 .620 443 463 Tail off 

Sy/Sw 0.267 .203 .267 .203 Tail off 


MCA RM A55B11 



Figure 9.- The lateral and directional stability characteristics of the fuselage alone and of the 
fuselage in combination with the vertical and horizontal tails. 







ly/bw 0.599 620 443 463 

Sy/Sw 0.267 ,203 .267 .203 



Figure 9." Continued 
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Figure l8,- The effects of aileron deflection on the aerodynamic characteristics of the high -wing 

model; = 0.599, Sy/S^ = O.267, p = 0°. 







Figure l8.- Continued. 




= 0.25 



Figure 19.- The effect of the tail assembly on the aileron-control characteristics of the hi^ 
wing model; A&a = 10°, ly/bw = 0.599, Sy/Sw = 0 . 26 ?, 3 = 0°. 








71 



Figure 20 .- The effects of deflection of the horizontal tail surface to provide lateral contro, 
the aerodynamic characteristics of the high-wing model; Zy/b^ = 0.599^ Sy/Sy^ = O. 267 , 3=0° 
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Figvire 20, - Continued 
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Figure 20.- Concluded. 
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Figure 25.- The effect of Mach number on the rudder^ control characteristics 
for several configurations; 6.3°^ P ~ 
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